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A LOCOMOTIVE ON SKA'IES 



WHAT OCCUPATION TO CHOOSE 



TURBINE OR ELECTRIC LOCO- 
MOTIVE? 



STEAM WAOON SO FT. LONG 



MYSTERY OF BOILER EXPLOSIONS 

BUCKET HOLDS 17 TONS OF 
WATER 




A Hi^h Speed 


Wind Splitter** 


DRY DOCK— A SHOP FOR SHIPS 


VOLUNTEER FIRE DEPARTMENT 


SLIDES 4,000 FT. IN A MINUTE 


TRUCKEE-CARSON-SINK CANAL 


SIXTEEN PAGES “SHOP KINKS” 


HAULlNa COAL IN STOCK CARS 




A Further Proof 



1 



that thia Company h determined to have the aupei vision oi its plantation in the 
hands ol experienced men» 

THE O^VCflNMCNT OF THF PH1L.IFF1ME ISLANDS, DCPARTIHFfiT OF THE iMTEBIOfl 

BUREAU OF AGRICULTURE 

mamjua^ F, I, 

OFFICK OF Tin: CHIEF OF BUREAU 
HARR WAGNER. Pt*f‘sjdpi]t, Piajra Ytoeute 

Ri]lflK>i- PluDfniion atirl Di‘vplO|mapnt C(inii|mny+ 

My Denr Sir:— I have nt+nt |ii my rpstj^iuitii^ii ns Supt^rlntf^ndpTit of tlH'C Gnvprnnient TrnplcaJ 
Fni'iii, Sail jiaiuun, take f>tTi'rt Of?tnl.u>r in iiriler to iit^rvist yniir pronosltioii to hoeome 

AsfslKtniit ilann^FT of jmir trojitcnS jibintatlnE] at Vrrn CniK, Mi.-xk-o. 1 ^viJl vUll Ceykin juuJ 
Straits SetHowioiit and liiveatlgnte the plautatious uf fiiltivatrd mbker irt'oa tmd rvpnrt for duty Jiiti- 
imvy n niOft. 

Yijurs truly, GEO. M. HAVTCE. 

Supf'rlntcndent Guvermnent Troplral Farm. 

An Investment in our 
R.UBB£1^ lands means — 

O/ON YOUR MONEY NOW 
/q and large future PROFITS 

WRITE US TODAY FOR PARTICULARS 

The Playa Vicente 

Rubber Plantation and Development Co. 

511 Medinah Building 
Chicago 



WATER MOTORS 




Pr.tTOJf MoirOA A3TD DT3ft>fODmisrT WKJfBCTEO. 



The PELTON MOTOR posaessta all the adyantages 
of the famoua PELTO:^ WATEK VVUEEL. It iseaaen- 
tlaUya high grade machltie of the best mechanical cem- 
atruotlcn.and guarauieed to deveiup a maximum 
power using a tnl mm um ciiiiintltT of water. Teats at 
Cornell University uhew the remarkable efficiency of 
SB per cent. Adapted for runfilue from city malus or 
Imdependeot water supply, and caa be used for auy pur^ 
pose requiring power, [j'or example, dyii^^inos. dairy 
and farm macniuery, fans and btowersi printing 
p reeves, etc., etc. Send for catalogue giving capacity 
and prices of various sizes. 



THE PEITON WATEH WHEEL C0„ 

13S MBto it., i^AN’FKANCISGO, 

14rlt l.tberty »£W YOBK, 



YOU CAN 

Invest In ft Stoclc goftraateed tu sell at BOO por 
cent above par wlLbia xueutlis. 




CONSULT US 



whether buying cr selliog stocks or bonds, We can 
offer you one stock now which Is certainly worth liriok- 
lug Into catefuUy, JC will gWe the greatest opportu- 
nity Id the field of iDTestmeut today. We will bo glad 
to give full particulars. 

DEBENTURE COMPANY OF AMERICA 

797 Land Title Building 
Philadelphia, Pa. 
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are accurate time and labor saving devices 
for meeting mechanical needs— short cuts through mechanical 
difficulties— they are recognized by amateur and professional 
mechanics as the standard for accuracy^ workmanship* design 
and finish* Send for free Catalogue No. 17AP, of the largest 
line of fine mechanical tools. 



THE L* S. STARRETT CO., ATHOL, MASS., U. S. A. 






FKesH DientloD rDpulu* Bfechanlca whea wrltlnr AdTcrtlaen. 







BY THE BROOKS SYSTEM 

Anyone ii«in^th« Bro^nkfl System* no matter tinvr iriftnperlencetl Is Mw ase «f tcmls, 
eaiL ImJItl his owu raw built HaLl-^j-rmt -la uiieh or c iiiue In hlsleiiore ttciLer at tli« cost of h 
little lumber and n few ualls* All the baaiti built last year, by all the ^>at faccurleB in the United 
States.* combined In otie fleet do not Ciiual the uuitiber of boata built durlDB" the aamc time by iiov- 
Iccfl UalDj^ the Broahs Sy&tcm. ^ , 

The Drmtkfl System conalnts of exuet rttiO printefl paper pwtterus Of every piece of the boalf 
detailetl IciNtrucctons to Imlltl anil a euuiplete K«t. nf lm.tf tntie Bluatratlonn covering every 
step of the work t an itemized bUl of all umteriHl reriuired M'd howto aocurell- We tell you 
how to lay the pattern: of each part on the proptjr piece ot materlai- -how to cut it out— how to fasten 
each part in Ua right place. * ^ * 

t>ric man built slKlcen boat« la^t ficason— another built itm— the matenals coat very Ultle— we 
fumishetl the pat lemB— they did ihc work and ho Id the boau at a big prom. Over ten thunsand ama- 
tetuH eucccKefully hid] t boam by the JUrookH Svatem taut year. SO per cent of them have hulU their 
Hecond boat* Von need buy nothing from on but ihe patlerus- All kluda and etses^Trom a small 
row boat to a 51-foot crulaing yacht. j , 

When So Ordered, patterns are expreaaed* the charges prepaid-* d. 0. allowlngexaTiiltiationt 
Full Hue of Knock Down and completed Catalog w ith full particulars Irce. Tror ^c. large 

catalog showing several vi'orktng Ulus tral Ions taken from the InBtrucilono of each boat and a fuH 
set for one boat; also vaJiiabie Informal Ion tor the amateur yactitaman; rules for sailing, steering, 
parsing*, fog ajid engine algiials* etc. 

BROOKS boat MF0> CO* 

OHtlaatarB of tie Patters Syatem Boat fiyildlDs. 3701 Ship Bsy City, Mich,, U*S*A. 




To get the Cyclopedia of Applied Electricity at $18*00 (regular 
price $30.00)* The present low introductory price will positively be 
withdrawn 

JANUARY 12th 

or flootii'f if the edition Is exhaUHted. If yo^i want a net of tbla valuable work at the proment 
low price, you must order jtt once* Appllcalloim will be lllletl in the order received uh 
lojis as the Miipply IuhU^ 20.WXI s rift Rold within one year. T5vefy set sold on anprovul. 
Ihe record npeakufor llfte] h Ihe w'<^ris la a pruclicftl guide for all perwoiiS iDterest^ |n KlMtl'lcIty. 

Five Vfllumeft’-SADO — fiilly indexed; nissd of page 8x10 Inches. H and some ly bound 

In ^ red morocco. overSjOW full page plaice, 



diagrarne* plans, flection** lahlcs, formula?, 
etc. We will ftciid the books 

FREE 



-Fsrllil LUt of CantvatjS' 



on approval. Express prepaid. JJifok them 
over for live days. If Hailefaclory send us f2 
downi aiici |2 per month for right months 
there af tcr: otherw I he notify us acid wewHll 
traiiiifer them absolutely free. 

Potltivttly no Orders Accepted 
After January I2th 

Si-nd for llluijtratod HW tiagc BullellTi giv- 
ing full oulllneft otaLxty different conrsee in 
Electrical, McchanlcaJ, Civil, Stationary, 
Marine, Locomotive Engl rice ring, Architect- 
ure. Mechanical Drawing, Telegraphy, Tele- 
phony and TexiiU-B, etc., including College 
Preparatory CourHC 1TK.KE on request 

American School of 
Correspondence 



CHICAGO, ILL*, 0* S* A. 



PAKT l-'MagtneClHm. Eleatrla durront. bleiuiurt. 
ments, WLrelc«» Telesrsi^h, includins WicvleEH sqJ 

Tulll UtDgTRpih. 

f'Alrt ll— Direct-OuiTBiit Drnamon and BfTotory. In- 
□JndinB Motor UtItm, St<vir>#(u 

FaKT TlI--Ele«tEici CurmnC Hachlner>', Mana^ 
mOat of D/naisDB Ahd Motom, Pqwi't tiiatfoiiH. 

FAKT IV,.A]|s*Tietliig CkiTr(*iit Maehlnei^, Powor 
TrsnnmEwinn. Merqqry \ np^r Oemvertvr. 

PaKT V^Tvleohouy. Ineludlj3g Ct->aiiiioa Baft^rr 
Sjmtii'in, AutomBlivTcluph^ino uad Wlrulefifl telephony 



oouPON-otrr otir and mail to 



AMertuD School of Correa pas loncc, Chlca|0ir 

GpntlEimpu:',Plt»aBE!' HPnd m«. nn d¥n ap|»rr(Vtii.|. 

eiprpdfl protMtld. one set "(lyoinpodta of Applied EJue- 
trioltr" Oa the fulloffins termbT 
if I "ill reiD It <2.^ClClaii(l®2.0ll per month 

thervoftor for cleht inutith«. OihoiwSso, ii 1 ootifr 
roa fFlthln flveda^^ /on irttl send forthp boc4kii. l7Aii.li 
with rtldPT SlT,d(b Money refunded IFuotiqllliitietOr}'. 

Name 

kt. And No. I........... ..... 

Oltr..... state .....*..,,.. 

Popular MoohnnicB, Jan. 'Dll. 




SMALL 



REFRIGERATING PLANTS 

FOS THE 

HOUSEHOLD, RESTAURANTS, 
HOTELS, SALOONS. ETC. 

SOMETHING or A NOVELTY in th« 

way oJ a Small electrJ^cally aperatciJ 
machine for the which may be used for 

supplyinj^' a refrlt^urator box with dry Cold air+ and 
also for the purpose of maiiufacCurlnjc Ice from ster- 
ilized or othcrw i!ie purified w^ater. The machine has 
a -re^rx'ip£«ratinj^ capacitor equal to the melt# 
or the use of 3^00 potinelst icm a d&^i 
ft la automatic and Is as free from com* 
plications as it Ls possible to make a macbineof 
this character. It Is Inslalled on the same base 
as the refri$reratorr becorttlug part of It, so that the 
entire pl&nt is shipped as a unitt it bcin^ 
rtecessary t^i connect tne powder and water whed tt 
is ready to operate. 

The machine especially adapted tn motor driven and may be operated by a one* half 
hoirae-poweT electric motor, any motive power however may ne employed. When operated for 
ID or 12 hours each day lit will manufacture lO vounds of hy|£ienic icei besides refri] 7 eratinfir 
two storae'C compartments to a temperature of thirty-five in tlilrty-elnEbt degrees Kahrenhett, You secure 
lower and muru even temneralurea at leas cost than ice. 



E. E. SA V AG £ 

Western Representative 

40 Dearborn iSt»* CHlCACiO 



Manufactured by the 



BRUNSWICK REFRIGERATING 
COMPANY 

KEW Bmt>NTSWtCK« Mi J« 



Armitage=HerscheIl Co« 

North Tonawanda, N.T. 

AMUSEMENT OUTFITTERS 



Manufarturera of 



Twentieth Century Merry-go-nntids 
Steam Riding Galleries 
MINIATURE RAILWAYS 
Razzle Dazzle Parh Swings 
Strihtn^ Machines^ Etc* 




The jrreatest favorlta on the market. With 
this m^ichlrie: there are no stakes to drive eT 
Roy line's to bother with, ‘Welicbs 5,000 lbs.. Icse, 
takes less apacQ and sea.tft more people than 
the old, Hiylo machine, ean be set on any floor 
or pavetneiu without Injury to either and can 
be get up ar taken down In Eesa tlmo than any 
other mnehine. 

Send for Catalo^e P. 

— 





“THE CHICAGO” 

auto,^atic temperature 

REGULATOR 

The beat dfivlcc for controlling 3'onr Fur- 
Hot Wacer or Steam Ilgiler. it l» auto- 
matic and a fuel saver. Kaslly InntjilJecI, 



Time-Set 

Attachment 

ig a flevlcc which 
wc attach lo oor 
Ite^ulatcir In or- 
der that wbi.;i], tUe 
piirchaaer does 
not wJinl to main- 
tain the reg- 
ular temperiliire 
during tb£ night, 
but wants It id be* 
come warmer to- 
wards morning, he 
can set the Attach- 
mtL^nt bso that It 
iivlU auiomatlcany 
adjust The drafta 
ai any given time. 
It is contained in 
a cabinet and set 
In the aame man- 
laer an an alarm 
clocki but it baa 
not an alarm. 




^'rite for Prices and Further PartlCplAfR. 



CHICAGO HEAT REGULATOR CO. 

4D Dearborn Street, Chicago. 






ONCE MORE WE OFFER YOU 

THE INVENTION OF THE 20th CENTURY 



A TOOL CHEST 
in yoar Vest 
PocKet. 

Always at hand— 
Never in the way. 







A Combination of 

An Outside CaMpcrT an Inultle 
Caliper, El DjvmeT, a. Sirai^^ht 
lidsr^, an Ang:le ErtgreiaDeptli 
6aii|i;e^ a Try Hqiiare, a. Center 
&iiuare,aii An^le Pro^traclort 
a Center 
OaitffC: many 
(j the V coni l>ma“ fc 
1 1 o n H too 
tuiinerouH to 
mention. |> 










Mihchinists^ Tool MAKefS^ PAttot^n MAKers^ 
Drau^Htsmeiip £lectrlci&n9» EverarboilT' ! ! 

Tbh new scientific, yet Bimple device for taking measarements, 
the WIET‘GOETHE COMBINATION GAUGE /• •% 



$L00 



Would be marvelously cheap for 
this INSTRUMENT, yet we give 
it to you— — 



FREE 



Were you evoFf wbilo ifcrformlBiic Beme njEH^Jianic-aJ confronted, by iiimop^ iniurmountJible difflouHios bcoauus yon did, 

not have the propor tool to take maaflurumOiitH T 

GET THIS WONDERFUL GAUGE 

Made of MiipOrlor ntool, thorouxliiy tuMted itw to it# anenTacy, nauj penile Spoiled nn workinnnsh I p or materia]. Ct>nBttUltnad novul 
usen under all cLrcumBtaoct^s. DollTeB all the different i^nd diOicult problem# lu #hopa aud el^ewhort^ Complete in neat 
Leatharetto Omo with Metat TrimmEngt ' 

HERE 15 A SPECIAL OFFER 

Head tliis. trant to iuertint^o tlie i^iibHcrlptlon YilAt t(» our Moiithly Jourciiali 

MnnPPN M ATHIMPDV foundatlan of civiliaalloti reals on Inveniiona of new machinery 
lYlULFClAii To It cep abreast of mechanical profrrefisi a huuld be the aim (jT every 

Inielllfireut man. Our puhllcaiiuu keeps you informed, and It Ja ’written hO all ran nndersi land it. and 
the best niuatraled of Hu dasa. MODERN MACHINERY eosts only #1 , CHI h year, VVe want 
get you Btarled reading thie paper regularly^ and therefore make you this offeri 

gi’Tid ns your snbacripEion and at once, enclosing ti.Oti, and Tive will mail you MODERN 
WACHiyBItV every inunlb fur one year and a WlfiT-UOK'THK CX3MBINATION' (jIALUtK 
FHRB at once. If not Just as repreaentedi send the gauge right hack and we will refund 
your money. Don’t delay accepting' this preposition; write to-day. lltmemher money 
□ack tomorrow if tllssailert.ed+ 



If ’you are at present a Buhscriber to MODERN MACHINERY you tnay lake a<l- 
rantage of our offer^ and w e will extend y ou r buhscrlpti on one year ahead fronapre sen t 
date of expiration* 




Modern Machinery Publishing Co. 



1333 Security Building 



CHICAGO 



ILLINOIS 




rtlODEHN MACHINEHV 
RL'HLlStllMO CO. 



Security Bldg.» Cllcifp 



Date. 



GEKTLKMENr-EncloPPd tiad 
Sl-JjfL for ■w hj eh p! &n«e w? nd me 



MODERN M A for one year 

and, ftlBO Bend me <mo WIET-GOETHE 

COMBINATION GAUGE FREE a* ad^ 
Tertinod In iV^pulai' Mechnnicn. It la ondor- 
. Btood that if 1 hlu dl«iuliiFti.udi thntl may retom 
the gauge add my money wUI bo r^fuadad. 






Is a nieao snawer to get when 
you apply for a TOeition, You 
will get that kiua of au aoswer 
every time if you know little 
or nothine. The man that ia 
wauiedt the man who gets the 
position and goo 1 ealary^ ia the 
man who knowa hie bueinese. l - 

The man of training and ability that’s the M 
man employ era w^ant to daj\ 

I Can NaKe You 
Wanted Every Time 

whether you are 15 or 50 years old. 

My BjHtera makes you the right man, 
brings you the knowledge, gives you the 
tramiDgat home in jour spare time that 
eniiblee you to get a good p>ositioD with high 
salary, 

BE AN ENGINEER 

I have the greateat ayatem ever ofifeted for 
tratoidgin Electrical, Steam or Mechanical 
Engineeringf Mechanical Drawing, Ma-» 
chine Design, Electric Lighting, Teleg- 
raphy, Telephony f Electric Motormen, 
Dynamo Tenders, Short Electrical Course, 

New nuidenifl enrol] Inn now receive also ae a 
help, free of charge, otir Heforonce Library axn a 
aetql Electrical Apparaiu». 

Although Tve helped thousand b, don’t, 
take my word for it; just ask for proof, 1 
will eend j ou the proof in toy /t*/ book, 
‘*How to Become an Electrical, Mechan- 
ical or Steam Engineer." Write for a free 
copy to-day, Ittellayou the story of Bucceee. 

Secretary, l:]ectr[ca[ Engrineer Institute af 
Cur res p DU de uce InAtructian. 

DepertncDt 6, ZtD-2^^ West IJri Street, N*w Vorfc 




Be Yotir (H'n Taxidermist 



W'E cpin tnneh 
jnouwt l^lrdM, 
tnOBt fEUHlniitiiit; cif art« 



rnii ay MAIL ta ntulf and 
AnimalB, I'lnben. etc, Tbe 



„ . . . Ewtii I r Itiarned 

bj ni^n, AH4i tKijB. BIO PR0FJT8. 

bnve ynitr fltiD tn»pbiHB. Ihftwnite hctdd 
nnd den. BTANOAJtn MJ-lTHODB 
Rad OOARANrEK: BUOCESa, 11 yeu 
hunt, flpli, jaFis <ir enjitf nstartii in ftay 
way ynq ehould know Tujldlermir. 

tanalioli todar. V rlt| tof Nw CaIim 

mJ Hiinuiu. jiuj rats, i*. w. SCaocu 

DFTJJLLSZILHT, U! JtBt, OcnWlik, 



WHY NOT LEARN 

* SIGN PAINTING? 




S HOW^OAKO WltiriNG OR liCTTERINa.— 
Oolr Held nDt CFerwn^rked. Saparatp coufswB, 



Ourfl Ife tbe Duly prartical. thDtOUBb And perional 
tnntTmrtioa, We teach by udaH mid BnaTAntw BjAcce&s, 
Kut tender Write for Jji™c 1 ntijrwtJ lie FH^E Cat- 
al,i4i. tHE DETROIT HCHCWL OF LETTERING, 
lieiC F M, n^iTDit, Micb, 

"OldcHt Rud lerKeaC School cf Itakind/^ 




Teach The Boys to Use Their Hands 

Every boy ouE:ht lo have a little carpenter ahop 
at hiw own. He can e&rn nicinty dulrus carpenter 
work tor tila family and frlenda and have lota of 
tun besides. 

Our Youtki'a Manual Training Dencii la a. wholo 
crttpenter nbop In Raelf for a brltht boy. It 1 b 
used in tha best manual tratnlQK^ achonlg In Ike 
Country. 

B«heh tW tl. lo&it, 32 laches bi^li, 20 Lnehas nbti^fltted irith 
n 13-ineli iflacd up maplo top 1 \ lackeB thiclc, with 2-laeh well 
for tntilo, ficted wRIi two vleem Bade board apd tool raet h 
B boim la IllaBtrHtioii. PramO, aJavd Up IDp, tIcDb aUil tool 
rsch all zondu of bard maple. 

Our cataloi^ fflvep comptelei Information In re* 
pard to tbta and otb^r manual training benchea; 
and It showB a number of styles eapccially do- 
dfi-ned for manual training' echool use, W’rite far 
a copv. 

GRAND RAPIDS HAND SCREW CO. 

146 S. Ionia Street 

GRAND RAPIDS, , • , MICH, 




^^Elere k Jiut what you 

/ iij Good, 
jljf Dur&ble 

PocKet 

Knife 

Wblcb embodlei tho 
fallowing 

EiaHT ADDITIONAL 
••TOOLS-* 

Alllitntor tVmncU, Itb Plicrg, Wire tTntler(wllJ 
cut barbed fence wLreh tJimf liuob <caa also be usijd for ft 
pftclElnff boob about the eDglDB), Ser«w Urlver, Hcrew 
Hit* Awl nncl Lpather Ftiiicli. The blades 

aretempertol |o infithtiaDd bard usage sndsre made of tbe 
beat carlum cotle r*’ . 

These took are needed almost STsrj day, and you cannot 
nCEcrd to be without tbeiu. 

A VERITABLE POCI^ETTOOL CHEST ei Inestimable C«d ran lenu 

Price $1.25 Postpaid 

Ram it fsr Sample Today, Don't del nr. Monej bark If ant 
entirvly satlsfiu-tory,— Refer to the Columbia National Bank, 

Amenta Want««t 

Knersettc hiLailinif boya inectaiiDlciiL liirti of mind can 
make luouey aelllng iheae knlvis. I bey aelJ on Itaftapot when 
LnieLUgeatly d^iuonsirated 

Devine Specialty Co, 

7£ BALDWIN Mai I Address, But It. 1 NDUNAPOLIS, 1KD. 

MENTION koepLAU MRCOANICS. 









COMWFRClAlj CORKESFONDESCli; SCHOOLS, 
19 D Conimercial Rcjohester* Y* 



EOCENE DIETZGEN COMPANY 



Our Rapid Piintliij! Blue Frlnt Paper bee bO e^ual- 

Tbe Celebrated V&ndjke SotstT Paper for Slue and 

BlacC line itrlata Send Ear sample pnatfl- 

AU QOODt WABRAiTED 

WBTTK TUB OaTAX.Oa PBOrUSaLT 



FRITZ & OORLDEL MFC, CO.i 
09 Alabama Streutf Oraud Rapid fl| MIfii&ii 



ooAplotfl linn of 

Drawing Materials and 

Surveying Instruments 



•is 



IS FREE 



ISl Moaroe Street, CHICAGO 
llO’iai W«!9I4 BLtVRW YORK 



THIS BOOK 



A Better Posi- 
tion, Shorter 
Hours and a 
Larger Salary 
await the Rapid 
Calculator* W e 
will send free to 
the first 1,000 
who apply a 
copy of our new 
book fully ex- 
pUining a sys- 
tem of 

Short Cnts 
Id Fipres 

It tells how the 
work o i hours 
may be done in 
minutes and ex- 
plains how you 
may become a 
rapid calculator. 
It is Free. 
Address 



SANnuNQSGO 



WWOmARS 



CcmSRCiOf-CDHficu^.EfricE SCHOB£ 

Ri>:.h£5UH' N-Y. 
u. s. A. 




How Much Salary 
Are You WORTH? 



That lii tbe question ai;kcd by thcerapToyer of 

io<lay. Mow much sia la ry are you -worth — whut 

Can you do to cam it? If you caiP ilo one thing 

wd) vQAi are iu demand all the time, and are 
wartfi from fourth ten timea os much aa the 
man of no special ability. 

The Tuternational Correspondeiice Bchoola 
were founded and E^lve htilliau Doltara have 
been Invested to help men of «o specifU ability; 
men who had to leaifu school early; men who 
are cumitig but lUtle and who are etrAiggllng 
against adversity in uncongenial positiona. 

The L C. does this great work by mall at an 
expense eo jtuafj ernyvne ojYorrf tf — the 

worker neither leaving bomc nor losing time. 
One B{>are hour each day will do It, So wonder- 
ful hsij been the suceesa of tills system that a 
par ftof record just completed showft the tiHmes 
and addresses of fApoo students who have act- 
ually been bcne fiicd by the 1 . C* S* 

Every man or woman who can read and write 
la eligible. To learn how easily and quickly 
j/YMi can l>e helped^ iudicate on tfte coupon the 
kind of position yon would like. In return you 
will receive Without cost or obligation, 1 itera- 
ture, lufonnatioa and personal advice of the 
most helpful character. Isn't such a promise 
froin suoi an Institution worthy of lavesti- 
gatlon t 



Inturnatiml Corresp<HtdanoQ Schools, 

Box S 7 », ftCStANTUX* PA, 



PlteM explain, without lorther obllKatlon cm rnr liart 
liUW 1 ca-n qUaliY j fcr a luSftr Jta! arj- In the po*u- 
liocL berora wlileh 1 liave nYarked X 



t 

i 

r 



lioak teapcT 


llrrkAB, ilratUnapi 


ht«HiMmpker 
SdterllieMnl WrtE«r 


Televavn'C 
KLrvi Llabyna 


Khaw Card Writer 
Wladow THMner 
DrniB tala 1 lhii.lifnr 
lUaatrmtvT 
CItU Sarvlee 
Clietaitt 


Mcehui. KoBEneer 
hurvejar 

Htatl vfi**y Engtliieet 
civil ZPKincer 


ll ulldl HE 
Ar^Elre' T DrafUBU 


TeitlU MUlAapt, 


Architect 


Eleetrielu 


Straetarttl Ewctneei 


£il«b Yadneer 


lirtdEV Eailueep | 


A'Orclaaii l^litHiber 


If Ini na Enrl n«er 



I 

Btmt and Bol 

I 

^ Chy = ft talw 



Pte&An mention Panuloj' Bieefannies when wrUlde Advertiser!^. 




Send for my 

FREE BOOK 



'T'TlfS faonr fittcri nn umitilBl opportcl' 

* itir mt'ij witboDt ci.pStkL txi befonjfl icirfc^ 

pFDdtUt tHiT J^rp_ 

it tuitt )toi4 1 hpvrt Kuiitlfed* 6# fjaejiprrU 

Jnmv^dlHle ■nd r*ll^*'n'‘nt 
•It 1«U» Iirrw ypB f*]] ]i»nT7i Rfft] E«iatfl. 

I n tn ri^cc ii.iT Ocn^rn] BTOfciifimfi HchAlr^AM Ihflr-* 
ifiFffhl? br miLI '^vilhtllJL iritfirteriu* 
wltb your pr*»etit pceopaL.lan, 

\ Hlall* flow wa oopolAt you our 

7 SPECIAL REPRESENTATIVE, 
'( •aA|abll>h you In A pJoaaanlT 
* honorabl* liuoln««« ef ypur ewn, 
eo*9para|* kvllti and •••I at you 
fi 1p m«Ls o tarf|«, alaady InoOmab 

*' f tc TAU Are boncBt, aiubkiooi 
. j nhd ifilHne to work, writ? mR iit 

o!]fe Juit iayj SKSD FlitB 

BOyK,'' AdilraBB 

EDWm R. WARDEN, PbES'T 
HAT'L CO'OPCflATiVE HEALTH CO. 
eYa ATHENACUhfl BLD'Q. , CHICACO 



DO YOU KNO W? 

f 3.00 A 1 3,00 

“ DEARBORN CABINET 

wlU SRve Vour Stenographer's Time, Improve QiulLty 
of Work nnd Suvc VOU Money 

it !s. L>)iie 
24 lu, l>t!ep 
H 2SLd. Hista 

^Bj7r>F;r f 'ur* 

fa 

J^uj^rr 




ITttlot' Ihv OAMrbiki'Utf brt-plarri Id iLiwt IIbi <>t rfakai, Wubtliit openM 

|fl tit Bpitnli^t ^T4fl fiilij ^ ptr wt «r T-m*. Err^rt. A 

phoB tdt tTHylliltair. «TH^[bLu In It! plfi. BtdJd CcldiHi Cak, 

lb* m«»t NtApl-44 O] lyrics 1k'B 

gfaJ p n*p«iLbl« pvtlcB «n kppriml., h«l^L p»iw4 put df 

-btlni, t* 'b* tvttinwil *L OUK JUl'CHbfe if act iic£iikcUTi7- Wttt wu* 

H DEARBORN DKSK CO., 

Hi Ar.« 3 ;:A?fDEH A. £ahci;l. Geneual ^Ianaoeu. 

I 9 fin SiiJIdlDE, CHICAGO, S. A. 

I 0:A£±1 CATALOG 

DsltTcred FREE 




OeJZTHVd 



BE A MAN learn a trade that pays $ 5.00 a day 

Our iD^''th4d ef prni.'ES.c«n&i>ftru.ctIeii at K-nnin nr In nuir artirv^ilH p].aeeA T«>ti Lti B pmitEoD. 
lar^ WB(C(>fl with tno OUPOrtuitltT to own. ii buniauRA af y nar own nnd bi? Endeucndent.^ tirnduates of our nchoolfi. admitted 
^ TTnirin Bad MAHt^r Plumber^' jLsBcjriHtlon. Ponit3cin>t PAC^urcilr Wrlt& Rt O»co-La l}c.>vf L t tor illuMtrfitud 'patn4ogiie+ TStE ONLY 
SOHOOLB OF PRACTICAL FLTTmRlNO AND SANITARY ENGINEERING IN TKE WORLD. 

C«yne Bros. Co„ Schools of Practical Plumbing and Sanitary Engi eerin]^ 

aa-2«1r2t| Tktdb Im>., n« r«*t CUy. IDMSI W*it Third tiT^U tiK^BUlf, 0. 4ST3-7S Eattu Jt.«.at^ tl. Hi 

\T 6 a«m 4 yntt t*wls anU m atvriiila for artoHl prftctlpe at home. 



Engineering PF 

Oom plete and RhoH: eouTses. ThoroughtT cHtulpi^ onglbeer- 
Ids SDops* i»liop work from tlhe l^ejclnnins. Short 



coarsee InStoam and Klpctripal Engiboerjiifl. 



Ins. 
£ipeiue« lt>w. 



AKmnwMA.'tbt beboul kLi><tx. b(a4««U ntw tDTtbiM. 'CaAI|KnriitMn 
■Utn ut4*l*CWtail eWuM. Siod; f(* Hi*TtlW iRrtlTH ilV «thfc U*tH.t*L 

HKGHIjAND f*ARK COLXjEGK. X^esMoiMS* lu. 



BE A 

WATCHMAKER, 



EARN WHILE YOU LEARN. 

maker." Pmtal wl]l do, Storto*i,*^hfM}l of Wato lima .king, 
ru.** a.taiiu rtipuiv KMtatJiiw^ QJoba Bidg.* Ht. Paul, HinaeKotih 




KEUFFEL & ESSER COMPANY 

OP NEW YORK 

IJl East AadMon Street Chlcafo 

DRAWING riATERIAL3 
SURVEYING INSTRUMENTS 

Write for particulars about our new rieChanLcs 
Steel Tape Rule. 



I'lease raentiou Popular Meelmnlea when writtns advertisersi. 










W E have been able to secure a special edition of handbooks on a wide range 
of practical and useful subjects. Bound in cloth they could not be dupli- 
cated at $1.00 each* We want to introduce the TECHNICAL WORLD 
MAGAZINE to readers of this paper and start them reading it regularly. To 
those sending us their subscription with ^1.00 before Jan, Slst we will mail the 
magazine every month for one year, and in addition send F REE your choice of 
any one of these valuable handbooks listed in the coupon. These handbooks of 
64 to 96 pages each contain a fund of practical, authoritative information on the 
subjects treated- Each handbook is profusely illustrated with full page dia- 
grams, half-tone cuts, line drawings, etc. Size of page, Tx9 inches. 

If not perfectly satisfied send the booh bacK and we will refund your 

ittity be seai at uar riskj} 



SAe TECHNICAL 

W O RL D a- 
MAGAZINE 



COUPON— MAIL today - 

Technical World Magazine 

Z325 Annour ChLCAEO, HI. 

tn. accofdAnCH with Special offer, I 
enclose the sum of O N E DOLLAR, for 
which seeidi me yoi^r niRffajiine for one 
yCAr, And the hniidbaoh indicated by 
in list bfjlow. 

Name 



City & Stale 



I 



New 

Fresh 

Vigorous 

Inspiring 



<9 A new public At ion with a new field, different f mm 
all mher majiaztiie&, ISverythinir is laid in a siuiple 
and interesting way, by able writers, atid. is fully 
lUuAtrAted ei Lth pljotagrayhs from Itfe. ^Apiieale to 
every one who wants to know how and wfiy £hinE:s 
are done. It appeals especially to those wnodesilfo to 
keep posted on the latest tliines in science, invention 
and engineering. Ninety-nine pcapio outof ahundred 
havesome mechanical bent ^ or at least arc Interested to 
some extent in engineering uiatters. They may not her 
trained in engineering or iti the use of machinery, but 
they like to talk illteUigenily about such matters, atirT, 
above all, to vi nderstand thein. 

If you are awake, alert, antbitiouSi yon can't afford 
to do without it. 



If yovir nowsdealer does not keep The TooHnleol 
World MadszJne, tfive us hi* nime *nd wo will 
send you a sample copy froo. 





_ Gas and Oil Engines 
^ Freehand Drawing 
^ Valvo Setting: 

^ Klectric Wiring 
J Management EleOtriC Machinery 
I Steam PunijM 
_ Storage Batteries 
_ Architectural Lettering 
. Hy'drasilics 

Electric Railways 
_ Masonry Coiistryotion 
_ Electric LiRliting 
. Telephcune In-^trm’ls & Batteries 
_ Telegraphy 
J Indicators 

. Telephone Line Construction 
.1 Refi igetatian r 

j Perspective Drawing 

J CarpCnlry 

_ Pattern Maklne 
. Heating and Ventilating . 

_ Mechanical Drawing 
Structural Drafting 
„ Pen and Ink Rendering 
^ Tool Making 
_| The Steam Engine 

Popular MeclLanJL'M Jah. ^ 





' .•' •*' ■ S>’ : --^ ■ ■'••'-'r--i-3fl^:^ 




Firef Firei 

LEAVITT'S 









“ “ — X-- 


... :c--. - 
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Portable Fire Escape 



Safe, Simple, Cheap, Portable, 
Always Ready 



DIRECTIOMS FOR USE 
Open mauth {rf Bag asd slice 
Crib Hook ca IMSIDE of Win* 
daw Stool, Bs rcptncBtifd la 
Cit, Bo not femoye Eacipc 
from Bit, but dni]i Eif ind 
£scflp« toietbor arid h will 
drop to tbe fromid wKboot 

lOOitlig, 



Not eipflHfld td the weather, not temnneti tf> any par* 
tlcular window, but ready for use at any: If drojiped 

fi-om the upper window in any botldlnn. pnrUea occufiy- 
Jnic the room.! below' hnvo free use of Jt. A hrcinan or 
any other person can ascend front the j^ronnd nnd render 
assiatanqo on any iToor that tho esenjte paHHes. A pepRon 
knrttvins It is In the room doea not po crazy ii'n-en he 
flnd.-a the usual way of ffcttinif out Is cut off by flire and 
ewiake. if it cannot bo used from your room on account 
Of the flames and smoke cmtilne: out of the w'lndow below 
you have it to take to another. 

You do not havo to watt for any opj to w-ork It, but 
It Is Jn your ow'n control to put Just w'here It Is required. 
The ordinary escapoa are confined to the bulldini; and 
exposed to the winter w*"nther, and n Are Ir Just a* llablo 
to prevent Its. use as It is to prevent your nolne down the 
rcffular way. Parties ln the resfular lino of bu.unesB^ such, 
ns hardware, agricultural, furniture, house furni^jhlnss, 
etc., can carry them In .'itock. t-Jberal dlricounts to 
parties ordering 3 3 or more at one time. Kacape 25 feet 
long ^Just fiilri a bag 1 foot wide and 3 feet long. Just 
the escape for a person to ow'u occupying rooms hiKh up. 
Factories should have them cn every floor. 



FBICEj 20 Fditt for $2.2S* S cts. for additional 
foot, includio^ to Kee|i it in. 

39 EXCHANGE ST,, PORTLAND. ME. 









TECHNIC OF 




BY €HA!S, KEINHABOT 
Chl«l' U raftsman^ Ensilno^rlnc 



Author at '^Lettering for Draftamoiii EaflineAn Bkd 
StLkde&tri.'^ 



"SHOWS BOW TO IKJ IT"' 

Contilna chaptorrion ontlininff. letterlna, oaiHue shodlaff, 
■action iJninB, curred surf^aui KhadinB, fibWliW of iachniM 
iu^ac««, topoffrephit-aJ drawlnit,. elurscter and ftnlih, etc, 
BoBrttn Itzb Lnn. Ii£ yO text UlUKtrationi nod 11 fnU 

page plntea, rlrites Xto IV contaia ^ dLskinet coaten. 
tiona for secticJi J Enlng. 



*Pfof, J^cobv of Comdt, SAVif **Ejch of th*. 
ch.»ptt7^ OFi outtinz shadin^’^und an '«ctfoji fin- 
irtff* irri Mlofic ^awrth the price of book,*‘^ 

Aoft PopuliT Book on Mechanic Drtftlnj Bvtr 
Published 

Adoptod Standard in many Toclmloiil Sdiools 

R«iCE, *1.00 



MK C H ANl CS 

ntOltHWSFOK mCfffflRffKi STlUfNTS 



Or Prof, Fmakl). Sim bom 

QOO prcblemi, many being oxampleq In anfflnflertni 
pnctlee. 

OoDtenti: I, Wort (PrnblemB t to 3T2). II, Force 
iProblienu l?3 to III, Motion iPrablatkii 40Q to QUOj aa- 
■werv and complete index. A practlraJ, elemontarj book 
of probleoiB for the ose of pmeticiaB meahuLioe, en- 
ftneerfl and studentri. 



F>R 10 E. GO 

Bend for desorlptlvo c&tBlcfl F. and a Bampla 
copy cf EnjEineerlipE Bowi 

THE engineering NEWS PUBUSEING CO. 

2aa BROADWAY, KflW YOB& 






J 



SEE the Subject Mailer !u the 
Second aud Third Pagea of ihe 
Index uf 




THE PRACTICAL BAS ENGINEER 

Fifteen Fagea of Index like Ihls: 

2a tndM. 

^ttery, Boirta BcfiTre, 

Harklnir, Foise in CyUbder. 
li^lcllting, Its CnoHia. 

Bound Boxeo, 

BabbittiDg H Box. 

Bunt tJyiindtr Jftetab 
Braka Hcrw FowerT 
Brake Teat Inr Power. 

CiimbiiRtion. 

Compreniuii. 

Uhargu Oan and Air. 

Conviructlon Two^eycla £□.' 
glno. 

cylinder Oonptrncticn 
Cyliitder Walla. Htiif TbEek, 

CHnk Fin Centot. 

Crofltihaijd Oomutruotloii I 
Cyllndrir BEhjEH, PurpoHO of, 

OonqhEng Fol^ la Oyllndor. 

Oonnsctknii Bed. 

Oank Shrift. 

Cronbcrid Box, 

Oontact H^rk. 

Oelltr for EnRlne Boom. 

Cap Stonb or Timber for 
Fntji&iiatloa. 

CireulritlDg Pump, 

Ogling Pan. 

Connecting (rasolLim Tank to 
Enelne. 

Chimney for Tube Igniter. 

Current Breaker, 

CJea kj li neaa. 

CompEUBiion Belief Lcfcr. 

ad P»if« lAktvx. 

Cmnpppwed Air Starter. 

Comprenaian and Itri BeJritJoni 
to Power, 

Compression Space, SEzoof, 

Cumpremicn Pressure. 

M pages In the book on jviijtsiich Live subjects as these 
Maned, nofttpald, upon receipt of price, »i .oo. 

E*W. LONuANECKERpM* D., Author & Publbherf 

4W Midlwo A*«,, AHDE<tSOW> INDIANA 



Co^rlM all Tjpea of 
Maeolina JEugineg. 

Oonatrlct^ Valvo Pngsago 
KlJ]apH>wOr. 

Coolleg the OyJindor. 

Uriuse of i>e feet Its Ignition, 
Chnraeier of lanitini, spark, 
Ojllndvr, pH:iurjdinpr Jn. 

Cnuflu of Pre-Igniii€>p, 
Crofwhend Kmirk, 

Cfaoked InJf^t Fatinflge, 

OjIi? eathor Affects Stsrt- 

ibg. flow, 

Cati^ea for Slower Spi.«ed and 
Blopj)] ngof Engine. 

Cut iknxiHi Or Bes>rinca. 
Cylinder, Inter] or of 
f>iAtlllate. 

iJiamuterof Crank Shnft, 
Diameter o( pjy Whe«]a, 
l>CNk^ie CrJimieror Hnlaaotid 
Engine. 

Lamp tVllar Fnflt far En* 
glneliciom* 

plniecisiong nf Pnlundatlon, 
Depth of Pouiidatiieii. 

Dry Jhittery. 

Dj^namo or Spark Tan tt Jon, 
iVroctii'e fatiEtlon, 

lA'Mrimo Current Tented, 
l>>iiamn B'ielda should Bun 
Cool. 



PlensA DieDtlon PoaalBx- Medunici when vrrEtlnx Adrertieen. 



POPULAR MECHANICS 



\’ol. 8. No. 1. 



CHICAGO, JANUARY, 1906. 



10 CCnla A pnny- 
Jl.OO a 



SLIDES 4,000 FT. IN A MINUTE 



World-^s Greatest Toboggan-- Descent 600 Ft.— Sportsmen Come From All Europe 

to Slide on the Cresta Kun 



Uy A» Sheldon Pennoyer 



Swifter Iban tho fliglit of an arrow from 
the bow; ibirting aioiiiitl curves with tliG 
riuiek moveniGiit of a wallow; falling over 
600 ft. ill loss Ibau si mlnuLo; tlieso are the 
experiences of tlie daring tolxiggsiiiers w'bo 
flock from all parts of Europe to Cresta 
Run, SwitKerland, Tlse sensation Is some- 



ai]d tlie mil is of glittering iee instead of 
snow as formerly. 

To ease the riding, cnsliioos are piueed 
on tlie Isoiird of the sled. Tbc runners are 
a little more tlian in* in disiineter, siiid tlie 
gauge from 13 to IS Iin: The licigbt witb 
i-usliion fjiout 6 in. and lengtli about 4 ft* 




tbirig never to be forgotten, and fasiiuatiug 
beyond tleseriptiOTi. Xo oiber metbod of 
fast going wliLeli one 
may exiierlciKe and 
survive approaebes It. 

Even parachute junip- 
ers say the descent 
froni El balloon is less 
UiHIling, 

Tlie (Testa Run lias 
been built eaeb winter 
for more tlian 20 years 
past. At first tntiog. 
ganers used only tlie 
*'S( lillttU” or "^Siviss” 
sled wblcli reseinliles ei 
woodsleigli on n small 
scale. Running was 
done in a sitting pos- 
ture and storing was 
by means of sticks held 
In tlie lijinds or simply 
with tlie feet* Rut the 
spt I r t i ve ICi I gl 1 sh m n 1 1 

arrived on tlie scene 
and il eve loped matters 
to n scientific point by 
inventing n new toliog^ 
gan (calbxl the “steei 
skeletoid'). new nieth- 
Otis of steeling iind of 
riding. The toboggans 
are now of steck tbc 
lying posture has been 
patrouiaed nltogetber 



Tliero arc two distinct models of the '‘skelo- 
teiis"^ ill use on Uic Cresta Rum The simpler 

is shown in the sketch. 
The other model differs 
in timt it has a sliding 
body rest. Pbxpcrience 
has shown that the 
weight shonld he back 
oil a ‘^skeleton*' wlieii 
rounding curves, siii'Ii 
as are found on the 
Crest a. ami that it is 
heller to have the 
w eight forward on 
straight stretche.s. The 
body rest is on rollers 
and fulfill.s itis piin^ose 
exact ]y. 

Each winter tlnit 
nmgulfieent tohoggan 
slide iK staked out, the 
banks are forim'd and 
the whole length iced 
by appli'ing water and 
alhni'ing to freeze. The 
temperature goes often 
lower flmii 30 degrees 
below zero* but is not 
iiu com for table on ac- 
count of the dry clb 
mate. 

To mahf» a rec'ord on 
the Tresta means that 
one must liave skill. 
The mi me rolls curves. 



'S 









''Crcsta Lt4p^^«*Fln1sliln]t Point at TelcEraph 
Pole at the Right 
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with tiieir Iiiy^ii biinkw, net siccurate 

U<'])<riitt? stO(*L'jij>;. Tliuu^h tin? hank:^ on 
Um' cui'ves aro Jtko th(f of a bowb 

iiu’^xporioncixl ruler may easily over the 
toji- Those' hanks iite fmiii two to ten feet 




and iiu>re aHove» the hotfom of the mu, as 
I lie ease may riujliEre* 

The Crecilii. start is nt the head of n can 
yoJi in tile Engadine, 'rhere are eij;ht slmrn 
curves^ and thri c exceediiij^ly steep srtretclieijv 
commonly called "deHapK”, altlionsh the 
Tobo^S-an docs not leave tlie tnuk. Six hum 
d]vd feet below llie starting: point Is tJie 
fiiiislnnjj Ihu^* about throe-<iii aiders of a 
mile separatinix the two. After tiie tinisli- 
hi^ point the nin ^;oes up a bllU and some 
who have not put their feet down to re- 
duce the pace, have tni relied as mucdi as 
40 ft. tliroujrh the air at the top of tiic lull. 

|loliislei;,dnnj^, as well as skllnj^ and 
ftkatiu^^:* play a preat part for ^llan3^ too. In 
the Rlik^adine, Tim record on the Cresta 
Itun was made in the flraiid Rationale of 
1905, wiiou an Enj^lishimin completed the 
course in 59 Si'condss and a fraction. 

A telciiraph iiiie follows the mn, and ex- 
act ami automatic eiecti-tc instrumr'iils re- 
cord tin? iiistJiut of start and liiilsln The ap- 
paratus iias previously I icon dcscrilunl in 
tiicse pai:es. There arc two nmwayH: thjjt 

shown on the left in the i I lustra tions is for 
iKibsleig^lLs; on the ri.^;ht for **skelptoiis.^' 



HAS THE SIZE LIMIT IN OCEAN 
STEAMERS BEEN REACHED? 



'1‘hcre arc some wise old sea do^rs who 
sliake tJjeir heads and deciare that the ex- 
treme limit in mammoth ocean passenfrers 
has already been aftainedj if not actujilly 
overreachefL They maintain tluit the dasi- 
;;tT In ease of accident or [lanie is ^'cr 3 ‘ 
;;reatlj' increased- In the case of the ex- 
tremely large craft. Smaller ships and 
more frcfjnont sailings are i??iid to be tlic 
corning thing. The American SJdpbnilder 
savfj: "We might say tlnit their great si/ ■ 

tendrf to their structural weakness and early 
dc<-ay • • there ifi a limit to snfetj' in 
ocean steamers as on every other class of 
<';irrier.s.” 

Uii the otJier hand naval const rnctors have 
a coiistaiitly increUBiug experieiKOJ! in their 
woi^k, mid appliances for working great steel 
sections which did not exist live amt 10 
i-ears ago* Only a sliovt time ago 20 stories 
was considered the limit for skyscrapers, Onr 
age is one which veliels at the thought of 
having reached the extmiie limit in any- 
thing. The limit in locomotive weight has 
itocTi fairly approaelicih if not rcachiat, hut 
only on account of the er-oriomic liiiiitatioiis 
of track and bridges. With the ocean grey- 
hound no such restriction exists, and while 
the mammoth is? more difficult to get in and 
out of port, this consumes hut a small part 
of her time. We predict the t.flOO-ft steamer 
within the next five years. 




Shop Notes for 1906 ixmtains £2S pages; 
500 illnstrations. Price, 50 cents. 




The Create Run, With the Eas;adlne Valtey in the DiAtanc«^»(Run Clafltd for R«^p4ir5> 
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Wfacre tlie Cre«U E£un (riglit) ^n4 the Bobsleigh Run (left) Pass Under the RaUrosd Bridge 



WAGES IN THE CANAL ZONE 



^‘Tt> hear many of these se I Leon sti tilted 
emniiioiifatoi'H talU one ini^rlit think tlint the 
two ooiitinenls couUl he severed with a 
cro^i^-eul: saw. * * The work nmlertaken 

on the Tstlimiis is the ^fi'oatest ever under- 
taken liy man,’’ writers the editor of the 
“Urjekkiyor^* on his recent return from 
Piinauiju 

In order to make the zone lialdtahle for 
Amorleaiis it was found necessary to pro- 
vide all the llvliipr requirements— water 
works, sanitation, places of abode, and food 
supplies. The hoiisinj? system includes 
hotels for sirigle men* houses for famtUes^ 
roominj^ hoiif^es for men who board else- 
whore, and barracks for lahorors* Brick* 
layers receive $150 per month; general fore- 
men $150; ordinary foremen, $125; master 
iiie<diaiitrs, $175 to $200; carpenters, etc*, 56 
cents per hour* raytneiit Is in U. S* enr* 
reiiej* The climate is very hard on drink- 
jn;£; men* 

— » 

SNOW WILL BURST A GUN 



A little phi^ of snow In the miizzie of a 
fTiin is suffitlenl to cause the ^;un to bum. 
if It Is fired while In that condition. The 
time i^equired for the «now to discliarpe 
Is short, indeed. Imt quite long: enougli for 
the tension of the powder gases to become 
sufticiently great to hurst the barrel. 



Index to Vo!. VIL 190S, Is now ready 
and wilt be mailed free on request. 



TELEPHONE IN MID-LAKE 



"Tome on in, tlio water Is fine*** 

This was tlie message sent from a tele- 
phone installed on a small pier In Salt Lake, 
half a mile from, shorCj to a friend sitting in 
his ofTlce in Salt Lake City, nearly 20 miles 
away. The lake is very shallow and bathers 
cati go out a long distance. The wires con- 
necting the iiistriiment with land are in- 
closed in a half- inch Iron pipe. 



WINDMILLS ON BOARD SHIP 



A novel use of windmills was made on 
lioard the exploring sliip '"*Vrctic,^‘ To Snive 
fuel, all of which must be carried, a set of 
windmills were erecUKl when the ship Ite- 
<“iime ice-bound. The j^rnver wim oinploytHi 
i]i compressing air which was used to run 
a generator and charge storage batteries for 
lighting the ship. The sysfom was snf- 
tlcieiitly successful to warrant the American 
Shiphuiider in rccoiti mending the rulo]diorj 
of windmills on board the lightships which 
serve as floating lighthouses along our coast. 

These vessels are where they are subjei-t 
to almost continuous winds from some di- 
rectJoti, mid it is believed would make 
enough current not only to light their ^^ig- 
nal lamps, but sufficient to cook with and 
l>ossibly warm the ship in winter* The sug- 
gestion Is made that the experiment he 
given a thorotigh trial, iiol only on the lights 
ships but with lighthonscs also, which ttre 
usually in exposed locations. 
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A WHISPERING TELEPHONE 



TraciAmiU Wards Spoken in Ordinary T<me 30 
Ft. From Instrument 



ip Hie latoRt in tt* I cp lioness. 
You f“in Klaiiil 10 ft. jiwiiy iiiul 
your inoKf?aj[:t% or wlioii 30 ft. spoak 




Latest TelephDUc 

ill an onliiiivry toiio of voioi- ami tlir mos?- 
sapo win Im' olonriy ami nudiliiy iransjiiitU'il, 
Hs oonstnirtion is n stH-rnt of tlin invoiitoi^ 
tlio dilTt'iTncn from tho ordinal y toll-- 

plioiie in the rerotver \rlikli has Iosh 

Indmtimi rolls or nour at all, and wliUrii <-an 
ho hoard at some distance j thus avoid 
tlio uocrssity of holding;: n receiver to i\n* 
ea IV 

The WVsU'm KlortHeian says: 'Tt ran 

very easily l>r used hy an employer for dk- 
tathrs? to a stenofiiapher^ as tlie latter could 
take the dictation at any distance from the 
Kj>eakei% without havinj' to liotd a receiver 
to the eaiv Tt^ of roursej works both way??, 
allow injj iioth persons to lam verse equally 
well/' Tliis explains the name “dieto- 
g;iaidi.^' 

In detective work it promises to prove 
an oxcet^Klin^ly ivihialde adjunct. Wimre a 
third party is ile^iirt'd to hear an interview 
between two others it will tio longer he 
iieressnry for tlie witness to hide behind 
srreeiiH and in other Inconvenient places. 
Tlio dictograph can he hung behind a pic- 
ture or uiuler a desk or even placed in a 
partly opened drawer of the desk and will 
transmit faithfully the entire conversation 
to one' or more \vitnes^?es in another room, 
or to a stenographer. 



NARROW GAUGE ROADS OBSOLETE 



Narrt>w gauge railroads are no longer 
Inillt in tliis conntry and hnve almost en- 
tirely disapia-areth Even the rolling stock 
is of little use when uiminttHl on standard 
gauge trucks. It is Uk> light for safety in 
lieavy trains and too small to meet the 
shipping dcinauds of today. One road 
H{Ta[ipcd $163,000 of such equipment hist 
year. 

— 

PROTECTED FIGHTING MOTOR CAR 



A new and advanced type of arinored 
motor rnr has been luiMt In Austria. It is 
a rat>idly moving fort in which the gunners 
are protected from all sinaJI anas tire while 
working rapid-fire machine guns on the 
enemy. The rear part of tlie ear carries the 
revolving turret containing the gun and 
space for three men. A 40 -Isjk motor pro- 
vides an average speed of 25 miles an hour 
on country roads and over pastures. It Is 
espt'ciaily genreil to all four wheels for hill 
dim I ling and is said to mount a 60 per 
cent grade. The armor is \^ln. steel plate. 




Austrian Armored Motor-Car Gun Carriage 

So successful has the experiment proved, 
fhait the huiiders already have tinder eon- 
si ruction a 330-Iip. armored motor l>oat, and 
also a fast miming armored ambulance!. 
' — 

TWO-SPEED STEAM TURBINE 



An English inventor has built a steam 
turbiue which is capable of atljustment to 
two, and ^tossibly more, speeds. This is 
lU^complifihctl by means of two steam ad- 
uiissipti ports into either of which the steam 
may tn- ilirecfed at will. The slow speed 
is about one-half that of the high speed. 
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THE GREAT TRUCKEE-CAR50N=SINK 

CANAL 



WUh 200 Miles of Waterway, Costing: $9,000,000 Will Reclaim JS5,000 Acres 
Nevada Desert--Now Worthless Land Will be Worth 
$100,000,000 in Ten Years 



In our fnr Tiwt lie niillions of «cres of 
arid, desex' t ivaste, whose monoton>’ is un- 
reltevodt save for an ocoasiomil bush 

or stiinte<l onctiis, atnl witli rattle- 

snakoa, oeiilipedes and otiicr deadly reptiles. 
The sun pours down Incessant heat which 
the alkali plain hiirls back, w*hiie shmnding 
the daring traveler In a cloud of stifling 



repesited on a larger scale hy the govern' 
ment. Where those early pioneers tolled with 
pick niid spade and wheelbarrow to cons; 
a tiiij" brook across which a little child 
might step, the engineering department of 
a great Nation turns a river from its course 
ami carves a new channel through moun- 
tains and across plains. With dynamite and 




Section of Cnaal Before Water Was Let la 



dust. Rain Is unknown for months and 
even years. Absence of food and w'ater 
constitute barriers more effective than any 
walh and deny to man his right of posses- 
sion. 

And yet this most unpromising and worth- 
less of soils, wdien touched with the magic 
In a little stream of water bursts into an 
extremo of fruitfulness, and becomes moat 
valuable of all lands for cultivation. 

The miracle which the hardy Mormona 
worked in the Salt Lake valley is being 



locomotives and steam shovels It works; 
nor pauses by night, for there Is no night 
beneath the glowing electric arc. 

Nine millions of dollars, advanced by the 
government for the work, will provide 300 
miles of waterway und redabn 385,000 acres 
Tvlilcb will he sold te settlers at $26 per 
acre, payable during 10 years^, without In- 
terest, Jjong before the linai payment be* 
comes due each acre Tvill be worth $300. 
A large part of the iiudertaklng is already 
finished, and nest month will mark its 
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Mouth of One of the Tunnels 



coinpletioiL Tbe work Is failed lli« TriK-kee* 
Ciirsoji-Klnk Irrigation canal. 

KifttTen miles oast of lioiio, XcvaOfij n 
groat dam has boon throw ii across tbo 
TniokOG riv'or, tUvortiiig its waters and 
bonding tiiem soiitlioast throngli 31 milos of 



caiiii] to the Carson river, ‘^vlioso olnimiol is 
used for several miles until a second dfUii 
is reaclitHl, At this point the water la 
divided into two canals^ which separate like 
a letter V and subdivide into branch canals 
to cover the district. 

The Tnickee Tiver danh shown in the 
illustration, is a line piece of eugiiieering 
work, its construction involving many difR' 
culties not -Hiiggested by the picture, as the 
river is dangerously swift. Gntes control 
the flow to both canal and river. 

Tom- tunnels were cut through rock, re- 
spectively l,e00 ft, &00 ft., 400 ft, and 250 
ft. long, and are faced with 1 ft. of cement, 
as also are those open canal sections pass- 
ing through sandstone. The main canal is 
32 ft wide at top, sloping to 20 ft. wide at 
the bottonn To pi’ovide sufheient storage 
water seven reservoirs will be required* 
s(mie of which are already completed. 

The canal for the first six miles of Its 
course hast a capacity of 1,400 cu. ft. of 
water per second. At the end of thlii seC' 
lion a braiicli ivith a capacity of 250 eu. ft, 
per second branches olT to the north, cross- 
ing the l>uekee river by means of aji jti- 
vertt*d syphoii ruiinUig In the direction of 
Pyramid hike, supplying some 27,00 > acres 
of land, part of which is in the Pyramid 
Lake Indian Reservation. 

In the prosecution of the work there wero 




Main DaiR»Gn trance to Canal 
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oonptantiy t*mp[t)y«^(l 2 loeojiiotivefs iind 
traitLH, 4 isteilm hIh>v(* 1!^> 8€0 tt^nius iuiil IjSOO 
mpM. 

The sale laiul will alKHit veitnhurse 



tlie jirnvemiiTem for its 000,000 tRithiy, but 
in 10 years tLe value of tliis land should be 
over $100,000,000, IIuih addin;;; abimt $00, 
000,000 to tlie wealth of the mtimi. 



A LOCOMOTIVE ON SKATES 



Of ill I the umisnal purposes to ivlih h loeo- 
niotives were ever put, a logoiiKitive uii 
E^kates iimloulitedly is the most mihiim. The 
locomotive ts oue used on a mad 

in Minnesota, of the tjeared type eoiiimuii i>ii 
sueb liiieSn The owners had occasion to do 
a large amount of hanliiia: from pobit^i some 



snv'c Uie loim dislance around the shove. 
Tiie ice prorcd ilriii aiitl thick, iiiai Uiis ]»or- 
timi of I be trii> is made witli tlie least power 
and at highest sjictHb From five to seven 
miles an boiir are inaiiitaiiied >vit1i a loiiit; 
tiaiti of lieavy logs loaded oit to **bobs.*' 
Railway Kugiueering says one of the rules 










r-'i 

1 



**A Loc<>iii*ti vt oji SkHteti is Llnique'' 



distanrs* from the end of tbe track, and ( on- 
chided to tty the novel exriorlment, 'fhe 
fi'Oiit tru(‘k was removed and a strong slot! 
substituted which nut only supports the 
forward end of the locoaiotivej bnt serves 
to guide its course iiy means of a hand 
whoel and gearing. U'be man who stetu's 
sits In front next the lower headUgiiL 

Traction Is secured liy means of an end- 
less metal belt which covers the driving 
wheels and moves as the drivers turiL The 
belt is provhhNl with steel points or can Iks, 
whicli arc driven into the frozen ground or 
Ice nut! render movement of the inachiue 
tmssilile. Tlie engine can be operated either 
forward or Itaekward, the runners being 
tuructl up at both ends. The moveineut of 
the drivers is (‘oiitrolhNl by the reverse lever 
and tiirottle just as when running oii rails. 

A part of the route to be liaulet! over w-as 
across a lake, and the danger of breaking 
through ttie ice was chanced in onler to 



of the i'omi>any is *hu) skating on I hi it Icc/' 
ami that tlicre is no ilesire on the part of 
the employes to disreganl the order, 

— * ■ » 

TELEPHONES ON BARBER CHAIRS 

A barbiM- shop in l^atfo'sortj X, .1. has in- 
stil IUhI a tclepboiie for each Itarber chair 
uml the ctistomer can talk on so< iul or busi- 
ness matters while having his hair cut, The 
expcHmcut is said to have liecii so satis- 
factory that other shops in the city have 
had to do the same. 



A thrilMiig incident In the experieuCG of 
riiief I'aiuinoii, of the (djicago Fire Depart- 
ment occmrtHl iT< ently. At the liead of a 
rcsi'ue iiarty he entered a biiriiiiig building, 
ami found on emerging that tlic firemnit be 
5 (ore out in his nrrns was his own soib Capt 
(ampioii. 
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STEAM WAGON 50 FT. LONG 



Stcjim Wilsons 5fJ ft. In len.irth are in sor- 
vicij in Eiiijlaiid. Tljt» Ifoilcr^ Htwr- 

in^ and conU-oUiiig lover? are at tlio front. 
Tlio mir vvlieol? of the motor tnu'k are the 
drivers. The engine la compomid, with 



otbor. init if is at the expense of a rtnpHea- 
tioii of porta whioli still rein In the longl- 
tndiiijil motion of pi?ton ami erosftliesid, 
11 nd tlio expense for the ropiur? of liioae 
parts must inerense with tiie intmiier. Tliere 
la also the constant iinoorlaiuty of the 
cmnk nxle.” 




SlJt-Whcel Stc4m Motor Wagon SO Ft* Long 



eyllmlers V/j Iil and in. hy 1% In. stroke- 
The heating anrfuoe U EJ& atp ft., iind the 
Knite area 2^*4 stp ft.; steum pre^^’^nre 176 
lb. The engine runs at 500 reTolutions, hut 
has two gear? to the axle, one 5.6 to 1, the 
other S to 1; tiie working load is 6 tons for 
the main truck and two tons cm the trailer. 

The two-wiieel trsdier iiiny he of any de* 
sired length up to 50 ft. over nil for entire 
w^agon. 'Pile trailer |.s connected hy means 
of a holster* and eitij bo det.'iched for short 
limds* For hanhng long giixlers, timhers, 
fte.. the trailer iw n great convenience. 
* * » 

TURBINE OR ELECTRIC LOCO- 
MOTIVE ? 



That tlip steam Joconiotive lias ' prolialdy 
reached Its nil 1 mate tuiprovemenl is frankly 
conmk'd iiy many prominent railroad men. 
The Ihiihvay Age in an editorial snyii: ‘'Tlie 
principal olsjectioii to the tisnal design for 
file simide engine in locomotives is the dt^ 
St met J VI? effect of the eountcrbiilance for 
the reciprocating parts at liigli speed which 
is damaging to the tnu'k and to the eagino. 
Timre is also tlie wear and expense for re- 
pairs, irmeh of it due to the constant stop- 
ping and starting of the piston crosshead 
and valve twice during every revolulloii. 
The former ohjeetion, rciathig to counterhal- 
aiice. is successfully overcome hy the tise 
of four cylinders with pistons arranged so 
that the reel proca ting parts balance each 



TJie electric motor moves its car in eitlier 
direction dc:^ircil, Imt in doing so Jias no 
forward ajid backward motion; it revolves 
constantJy in one given direction like a 
wagon wheel. Hence railroad t‘Xperts were 
rapidly coming to the eoiicliislon that llie 
eleetric motor would he the loglval successor 
to the steam locoiimf Ive. H. Lonti!, a iiromi- 
Jient engineer of Heilin lias Invented ii 
steain turbine for locomoiives, in winch one 
tiirhiue is j>laeed on each driving axle, the 
steatii passing fz'om one to the next* Tlio 
iiliplicatlon of the tiii'hine to railroad work 
rctpiires radical changes from its nse in 
either stationary engines or marine service, 
hut there are those who predict it wid he 
the accepted type for locomotives within a 
short time, and continue for many years 
therea Her. 



CLAIM NORTH POLE DISCOVERY 



Capt. Amundsen, the Korwcghiii Arctic ex- 
plorer- has reached Engle City. Alaska, li.av* 
lug been the first white man to make tlio 
northwest passage. Ho chiims to have lo- 
cattH] the magnetic north pole. Ciipt. 
Amundsen left Norway on June 1, 1903, 
reaching Engle City December 6, 1905. Ills 
surveys in tlie region of tiie niagnetic north 
pole are tudSeved to have at last locah^l the 
pole. Whether he found the pole to be a 
fixed point or a eiiTimisci'lhetl area is not 
yet known, 



MAV DREDGE A FAILING RIVER 



Tho COD struct ion of the Taiuima cnnal 
revives the «|nestiou of LleeiJcniiig tlie Mis- 
Bissliipi, which each year liecomes more 
ficult of ua vitiation. The destnutioii i^f 
tl30us)unls of acres of tin; her in Wisconsin 
flmJ MliJuesota <lnrin;r the past 20 years him 
practically denndctl the headwaters ami 
cansed alternate periods of flood and 
droup:ht. The rains and meltinj: snows no 
loDper soak into the j^roiind to la? ;;iven out 
in sjirinffs, hnt off with a rush. 

The tdan to spend mii lions to provide a 
deep cliantiol in tlic ^lisslssipid seems ex- 
ti'cmely poor policy utiless the f?overninent 
pievionsly secures vast forest areas at the 
headwaters. With a sufficient water supply 
ttie .sireat river would teem with a frel,i;lit 
traffic never known ev'on in tire ;jood old 
stcanihoating days of the ’'CO's* 

2^Ian can chop down in a few months 
what i'Cf]Uired Sfl years to jrrowj and the 
sooner this nation piets real busy planting 
trees the hetter off it will Ite. 



ENGLISH LOCOMOTIVE OF 1870 



The pl>oto^^raph of an Hn^lish Locomotive 
winch was the pride of railroad men in 1870 
is intercstiii^x in coniimrisoii with present 
types. These locomotives were built in 




Vintage of 1870 

Fivince at a cost of about 1 12,000 each, and 
were Used to draw tile fastest express 
tiaiTis. A curious feature will Ive tu>tic*Hl 
In Uic fact th.li (Itc diamcler of the drivers 
exriHHls tlie lan^^ht of the tender. 



PORTABLE MOTOR DOO CLIPPER 




This is Dangerousty Near lo the Motoi' Hand Organ 1 



The pras enpiine has added another and 
most unlijue of at I services. It is a portable 
do;? clippiii;? or simariiig machine, mounted 
on a two- wheeled i>ush cart. The Motor 
Ape says: tire front of the ia a 

lar;:e flywheel revolved by round leather 
bolt from a small wheel on the end of the 
crankshaft, and the axle of the flywheel Is 



continued In the form of a flexible shaft, 
much the same ns that used hy dentists. 
On tlie cud of tho shaft is fastened a siuali 
pair of ordinary Iniir clippers. Tho sheep 
or do|c: is held on the knees of an nttendant 
■when a second party, picncrally a woman, 
seb^es the end of the flexible shaft carrying 
the clijjpers which work vapidly.^* 



THE CONSTRUCTION AND USE OP DRY DOCKS 




Ship "Move Down”— TKt Old Way 



' The atlveiil iif iron iintl and 

the Hvor iiieroiistnf' of oiiv iniiriLip, 

Ijotii naval ami mereliaiit, haw all helped to 
raise flie standard <if ilesl^rri, worktuanshlp 
and sl\ill in the oonstmetioii and operation 
(if dr>^ (loeks of today. 

In the eai'i.v part of the Xinefeentli cem 
tiiry it wtiH frei]iieiit praetiee t<» beach all 
ships requiriuft repairs find eleaninj^ to the 
underbody. This was m.ide praetieahle, be- 
cause the rise and fall of the tide on mofit 
ocean coasts Is snfRcient to allow vcsfi^els 
of the then preTailin^ dtsphieeiuenb to he 
exaniiTUHl in this manner, and even to tFiis 
day on many of the smaller eraft on the 
coast- wise trade repairs are still made with 
the assistance of this simple method; the 
only reciuisites necessary liein^t fall of the 
tide to exeeed the lira ft of the vesseb and a 




Piff* 1<^U S+ 5- *^Petrel" In Railway Dry Dock 



beaeh composed of good fouiulution ma- 
terial. 

Bei^imdug with 2,200-tons for ships in 
1800 the tonnajs^f? rotfc wlowly to 5,000 tons 
in ISTO. at which point it remainetl for 20 
yearr^: Imt since 1890 this tonnage has so 
rapidly increased that already 40,000 tonw 
has ceased to be a wonder. This increase 
hiis called for great improvements in dry 
docks to meet the new demands, 

The marine railway, shown In Fig* 1, wms 
for a long time the only im prove men t, and 
shows the 000-tou gmi-Vioat, U. S. S. 
^'Petreir having her bottom scraped and 
l>ainteiL and s^ea-valvcw examined. From 
the illustration nil points of advantage and 
ob.iectiou are visible, and may be readily 
noted. The advanhiges lay in the smaller 
first eosh cheap maintenance and nuick 
dodving. Init tlie objections are so serious, 
that this design is no longer considered in 
a time of incTeasing tonnage, ship dimen- 
sions and congested liarbors. For a long 
vessel the design is strnetnrally weak, and 
this objection is inagnified for vessels over 
18 ft. draft and 50 ft* beam. Moreover, the 
shore and water space nceiipit^l is almost 
ivrohilfitivo, and if located close to a pier 
or wharf is always a source of danger and 
jimoyance to large ships intending to come 
iloiigsidCj liy striking the submerged por- 
tion of the railways. The principle of ope- 
ration la not comidex. The dock Is allowed 
to si!de*dowu the inclined plane on which 
the rails are laid under water, until the 



floor of Ike slniduro Las roafht!d a depUi 
tiuil will safely permit the ves-sol to enter. 
The CTiitlle and vessel Laviii;^ safe and suit’ 
aide po^^itions mv JiatiltKi loi^etlier uj> the 
pin lie, arid as the rccctliiii; water allowf^ the 
ship to rest tipuii tlu^ keel hloelcs hrst at the 
l)Ov^ point, the ehoeks are hauled in and 
the tendency to eapsizo Is prevented. Tliis 
operation rontimies. until the vessel ceases 
to he a floafiii^.r lualy. Fi;.?. 2 sliows to wliat 
extent the vessel is (itilled tdcav of the 
water. 

The floatiii^r di\v dock snceeeded the marine 
railway^ in plaet‘s where for rxuniiieieial and 
eiiji^iueeiiiJ:^ reasons tlie use of the hitler 
was not ilesirahle, and even now tliere arc 
over a dosceu of this desijrn capable of Iniii- 
dllnp: ships of 12,000 toii^. The operation, 
like tlir^ imirine railway* consists of two 
moves: First, Kllbiiier^jiii!^ ; second, lifting: 

but instead of the motioruhein^ in ail iii’ 
vJiiiod plane, it is vertical, and is independ- 
ent of any lixed position, the whole outfit 
bciupT self coutiiiiied* The structure coie 
sists of a mini her of pontoons so arranged 
as 10 he tilled witli water, tiuis siiikiti^j the 
floor to any reij Hired deptli, to suit the hull 
of the ship* These pontoons arc coimectcd 
hy suitable pipe lines to laff^c ptiiiips, lo* 
catoc! on each side of the dry dock, and diS' 
charging overboard. When the ship has 
liecn floated in and measurements taken 
that show her in a eeiittal jiositioii over Ihe 
keel blocks, tlie pumps are started and the 
pumping and floutinj^ process hotfim; and 
since tlie dock is so dcsi^uied that the 
wei^;hl of the stnkiuff fluid is so much 
in excess of tiie welj^bt of the siiip, upon the 
removal of this M ater floatinj: readily takes 
place and Is governed hy llie weight of the 
discharge from the pumps, Tlie chocks ate 








Fig. S- *'^PrinCeton” tn Oravlty DfHlk iit 

IHare tEiand, Cal. 



set as the keel hlockti reach the keel and 
the ship lifted clear of the M^ater ready for 
repairs a ml examination. 

While the construction and maintenance 
is greater than the type first lueutloued. It 
Is more coimuon. This dock is capable of 
truiispoitatiou o\*er long distance and easily 
adapts Itself to all Inirljors, The space oc- 
eupted Is coiitincd to the structure Itself, 
no outside luisiliarles being used. Tlie con- 
struction can he made very strong. While 
this dock is still made of wood, the large 
do<-ks of recent dates, such as mto have at 
vMgiers, ha,; 1 hn^a ua, Cuba; and a new float- 
ing dry d<xk to lie sifuatci! at Manila, 
Idulipldne Islands^ are of steel Mdth the 
latest and most approvc^Kl method of struc- 
tural work. The most desirable docks for 
Ijirgp ships which have yet been used may 
be seen at all of onr large ship yards and 
Uie navy .vards of the Unites! States, The 
design IS the most simple we have dealt 
with, yet the details of workmanship and 
Imilding re<^uire skill of the highest order. 
The new dock for u.se in the Philippines was 
dvscribe<3 in the August, 1905, number. 
Fig, 3 slioMf? the U. S. S. ‘^rrlncefoif' in the 
gravity dock at Mure Island Navy Yard, 
California. This type can be safely built 
to accommodate any vessel tiuit may he com 
stvucteil, and asking no other conditions, 
save a good i^filid foundation. 



Fig* 2«]n Railway Dry Dock 




Fiff 4— Fining: Gravity Dock at High Tide 

Tlic op^'vattori of thl^i dock rather a 
reversal of the conditions for tite floating: 
dry dO(^k. lii one the rthi[^ is; takOii away 
from the water, and in the otlier the water 
[a taken away frojn the ship. At tide 
the dock is allowed to fill to the ^fi-eatest 
depth throoKii the slnieoH, shown in Fi^, 4* 
when this Is completed tlie SEinie operation 
occurs on the “;rale'^ as takes place on the 
fioatliif^ dry dock. The iiirate is raiscil, 
floated nwny from the sill and the dock is 
open to the rlvCT or bay on which it is lo- 
cated, The ship is entered and inovt^d to 
the jwoiXT posifloii, when [he f^ate is te- 
turi^ed and sunk. CentrjfiipU pimipa 



remove the enclosixl water, which, if re- 
cedes, nllowf^ the ship to descend and rest 
npoii the keel blocks while the chocks and 
side shores are fitted (4 rent care must ho 
exercised In the const nu^Tion and \t orkinnn- 
fthip of the ^afe to iiisme a water-ti>;ht 
joint, for upon Its success depends the safely 
of both dock and ship. These docks cost a 
^risat deal more than any others, imt the 
cost of repairs is very small in like propor- 
tion, 

Tiic pravily docks, located practicEiUy on 
dry land, and in i iosc proximity to the 
shops ami forj^ps, iiermit repairs to be 
made quickly juid pfRcfeiitly, and arc free 
from any Interference with shipping;. Float- 
inp: the vessel is the reversal of the events 
for docking, and is shown in Fig, 4. The 
original docks were built of stone and long 
outlive any t1inl>er docks now In use. As 
an example of these changes we Imv'e tlie 
old stone docks and the later timber dry 
ihxk at the Brooklyn navy yard, fluwever, 
to safely handle the big ships of today, 
both of these materials have given way to 
reinforcfsl concrete, of which the new ]loa- 
ton navy yard dry dock is made. 

The necessity of diT docking a ship Is 
not always for repairs, hut nioi'c frequently 
for the [jnrpose of cleaning the siiluiierged 
portion of the hull of siuy siibimirine growth 




Fig’. 5--!Bu]l of Steel Vessel After Cruise of Less thsn Five Months In Tropical Waters 



thjit may attach All iron and &teol 

bottOLua bufom^ seriously c-oate<l with bar' 
nacieiS and vegetation^ aud tliis often be- 



I 

I 




Cross £«ctIon Floating Dry D«>ck--A, Ktel Dtock» 
■ Chocks; C, Ot PoatooTis 



comes as bad as shcw'ti in Fiji, 5, ^yhicb Is an 
iron v'essel^ less than five months in troplc-al 



waters and practlcAlly clean at the start 
of this period. Siudi a jjrow’th as this causes 
the speed to (lecrease ninl re<iiiires a uiudi 
greater expenditure of coal to cover the dis^ 
tance. ^lany of onr w^o^alen ships are cov- 
ered wdth copper sheet iiig to i>revoiit tlie 
adherence of these growths and preserve 
the woo<l; also naval vessels 0|ieriiting in 
tropical ^vaters .are copper slieelt^!, thus 
permitting them to remain long periods out 
of dry docks, the snbmariite aniniia] and 
vegetable matter baling but little effect on 
the copper. \\'hile man}' devices have beeTi 
tried to oyemimc the difflculty, copper 
sheeting or a coating in which copper sni- 
phate Is the cldef ingredient has prove<I tiie 
only prEudical remedy. 



PORTABLE SUB-STATIONS FOR ELECTRIC RAILWAYS 



A complete siil>-station for trnnsforining 
InstalM in a car which Ciin be hauled to 
any place on the line of the road is now 
available- The car contains the full com- 
plement of machinery found in a sub-stn- 
tion of equal Ciipatity, including tn^iisfoimu 
or, rutiiry converter, higli-tensioii switch- 
board and all the usual details. These 
cEEirs are strongly built and range from 30 
ft. to 11 ft. in length according to capiicity 
of the station. This portsdde sub-station is 
used as au auxiliary in c;ises of emergency, 
such a.s an uiiusual event drawing great 
crowds to some point on the line wliere 
oi'flinarily the travel is light. In CEise of 
accident to a 113^ of the permanent sul>'StEi- 
tions the car can be substituted w-hile ro- 
pj'.irs arc being ma<h\ 

On most large electric ndlw'E^y sj^stems 
current is generated at t!ie powder house at 
from 2,000 to 16,000 volts allcrnattng cur- 
rent, as this be tnuismitted on siuiiller 
W'ires and with much less loss than the di- 




Transformer Car 



reel current of from 500 to 600 volta, which 
the street (“ir motoiK retinirc. Itcmee the 
necessity, :it internals througiiout the sj"s- 
tein, of tronsformiiigj or sub-staiious, wrhere 




Int^rlornf Car Sho^^lngf Transformer 

this high voltage alternating^ current Is 
ehatiged to the much lower voltage direct 
ciiri-ent- 



An enormous aiEiouid of railmad 
Cdiistriietion w*ork is being done in the {t\r 
West. The .SEinta Fc road will spend ?12,- 
000,000 in shortening its line to the coast 
niKl the Routliern Pacifle twice that iiniount- 
FJght tunnels will be cut tliroiigh the Sierra 
Xevada mountains which will shorten the 
line forty miles and reduce the gnide 2.000 
ft, Tiurty-tw o miles of snow’sheds will be 
iihandoned w'hen the funnels are completed. 
* ■ » 

Index for Ml. VII.. January to TKHHMnber, 
inclusive, 1005. is now ready and will be 
sent free upon request. 




TO HAUL COAL IN STOCK CARS 



A iitiU" Ktylc! of sttjfk C"iu- \a ikjw' litMiig 
built wbiHi h equally udafiLetl to haullti;^ 
eoal, foke or ortv Evei'y time nn empty 




Floor Closed tor Stock 



car is liilulcd over a line it ift n tle^tr losn 
to the railroailSj and when a car which has 
catTied live stock from Chicai^o to the sea- 
board is hauled hack empty there is a thou- 
fiaiid miles of car f?ervk“e gone to u^aste. It 
not only involves the espouse of pulling the 
car, but there Is the additional loss of sev- 
eral da,i's* use of tlie car when it should 
have heen carninjj money. 

Not all the stock cars are returned empty, 
but the trouble of unloading coal, coke and 
ore has made them very undesirable car- 
riers. Western roads find that they are 
able to get only 125 days actual ejirning 
service emt of a stock car during each 365 
days. In other wonls^ taking nn average! qf 
the entire year a stock car earns money 
onl.v one day out of three. 

The new oar which Is available for coal 
and ore has Us floor made In 12 sec- 
tions which arc hinged to center sills of 
G hy 10 in. timber. Ey means of hand 
wlieels three floor sections at a time can 
he Iowere<if as sliown in the illiistratloin 
allowing the contents to empty by gravity. 




CnktciJ N. C. D. C. C4- 

Floor Op+n for Dumpins: 



This enables the unloading of the car on 
cither side, or both. The car Is otherwise 
of usual coiistcuctioib and ig 36 ft, long in- 
side and 9 ft. wide. 



KITS FOR PHOTOGRAPHIC PLATE 
HOLDERS 



All ingenious photographer who bad some 
small plates to work with, but only large 
holders and no kits made some kits for 
himself. An amateur may do the same by 
following the instnictions below’: 
f'ut out pieces of thin, stiff cardboard 
4 1-16 ill. ’wide I 13 ’ 5 in. long. The 1-16 In. 
is alkiwed for variation in the size of plates. 
From pasteboard of about the average thick- 
ness of the plate, cut for each kit two pieces 
% in. wide and 0 In, long and one piece 
% m, wide and 3'yi In, long, and glue them 



^ ^ ^ 




on t!ie large piece of thin board in the 
arrangement shown in the iiin.stration. 

To hold the plate in place, cut out for 
cacrh kit two pieces of the stiff thin board 
7-16 in. wide and 4Vi hi. long. Glue these 
oh in the positions indicated by the dottc <1 
lines, to extend over the edges of the plate. 
Slide the plate in from the open end of the 
kit 

To fasten the pasteboards firmly together, 
says the Photographic Tfmes. brush the sur- 
faces witli good hot glue and set under 
pressure for about 24 hours, A couple of 
bonks or a stack of plates will give snffi* 
dent pressure for the purpose. 



NOVEL HIGH SPEED LOCOMOTIVE 




A German simhjcIk cojnpoiiml loco- 

motive with superheater, of um;p:ual aprK'iii''- 
aucet has been Imiit In Munich, for the 
Pfalziaehen El^enbalmen, The welf^lit would 
be considered light iii thiy country lieing 74 
tong, 



To deflect the air 'at high speeds the 
front is made cone shape, and the cab Is 
also 1)0 in ted in li T-'shape. A gteam pressure 
of 240 Ihs. is carried. The tender loaded, 
weighs 47 tons, Several of these engines 
will he put ill service. 



WINTER ROOF GARDENS 



Winter ganlens on the fiat roofs of i‘it 3 " 
houses promise to Ix^come popular and iiu* 
iiierous. A very satisfactory sun parlor can 
be built on the ordinaiy roof for $200 for a 
room 15 ft. Ii 3 " 20 ft. Concerns whieli soil 
greenhouse supplies will suppl.v the imn 
framework for the roof, and ordinary' win- 
dow glass is cheai>er than plate and does 
not break as easily. The glass roof may be 
the single slant like the loof of a "lean-to^- 
or the peak roof, as desired. The roof'sash 
should be double. The House Bcautifal 
says: '*Tlie upright posts of the garden 

should l>e made of pine 4x5 in. and 10 ft. 
high. These should be firmly attar lied to 
the roof beams by means of L-shaped Iron 
braces and then supiH>rts of wocul reach* 
ing 3 ft. up from the floor. These posts of 
wood should be placed every 5 ft, apart^ 
Tvhlch ivould make three iu front and back 
and four on the two shies. When placed in 
position the side boards should be nailed 
on to hold them together. Six*inch plank- 
ing sbould l>e used for this, making an In- 
side and outside Tvnll with an air space 
betw’een. The flooring should l>e doulde. 
The first should be laid with oidlmiry G or 
10 In. spruce lioards laid diagonally. This 
flooring sbonid bo laid on heams placed 
across the roof and nailed to each w^ooden 



upright po^t. The top floor of 2 or 3-ln. 
pine or hard wood sSiould be laid over thi» 
rough fl^Kjrlng when the roof is enclosed.'^ 

Heating apparatus, shades and other In- 
terior furnishings need noi exceed $100, 
making the entire cost Tvllhln $300, and Igbm 
TV here one can do part of tlie ivork himself. 
Plants may bo arranged In pots around the 
room and on fables^ leaving the center of 
the room for mg and chairs^ or greetiboiise 
benches can l>c placed ivherc deslri^d and 
a greater varieti^ of plantss raised, 

111 many cases a gootl part or all of the 
heat can be secured from the house, but a 
heater sliould be pi'ovided for extremely 
cold weatiier. 

If the occupants do not care for flowers 
and plants, the sun parlor provides an Ideal 
phn‘e for physical exercise in the Tvarm, 
health-giving sunshine, and is the next best 
fljing lo summer weather or a trip to Cali- 
fornia during the snow^ season. The snn 
parlor w^ould pay for itself, In some fa m Mies, 
in one or two winters, in doctor's bills saved, 
to saj’ nothing of the pleasure It affords. 

Try a sun bath. 

— 

A New dei'sey maj’or used the city steam 
roller to pull down a bridge which a street 
railway bad built without legal authority. 
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POPULAR M E C II A N I G S 



$,000=HP. ELECTRIC MOTOR 
LARGEST EVER BUILT 



Tlif' electric motor evt?r built was 

recontly imule in Cmciunnti and is now in 




CoDitv j AllfahCJfaalnuti- 



£i.OOO-^Hp< Synchronous Motor 

opemtioii JU Sliuwint^fin Quebec. The 

imuliine Is u syuthtouems motor of S, 00 D 
hursepower and Is rated at 5,750 kw. at SOO 
ro olutions per inimiitc* 



NEW GASOLINE ROAD ROLLER 



look at Umt stejim rnller nmuJu^ 
by nieaiiK of a jtasoline motor,” was the uii- 
t<mscions remark of a bystander, whose 
lun^r iU([ii:tiLitaDce with road rollers oper- 
ated by .steam had served to tlx the name 
ill his mind. 

irowovcT, that Is what is happenio;^^ to 




Caroline Road Roller 

the steam roller; the ^riisoliue roller is rap- 
idly takinij: its place ill Eojitland and Europe. 
The same power and ease of control are 
found in the new departure while the an- 
noyance of emoke and escaping steam are 
absent. 



FRANCE EQUIPPED FOR AERIAL 
WARFARE 



Remarkable results liave been achieved In 
Eraiiee with the i.ebaudy steerable war- 
balloon which was recently pvit to the most 
severe tests to ascertain its praeticabiiity. 
The balloon has a 40 -hp, motor and Its en- 
velope consists of two thicknesses of silk, 
joined witli a double coating of Ihiuid rub- 
ber, It was uswl under various conditlouR of 
the weather, without a hitch in its opera- 
tioii. it rose easily to a height of l, 50 tl ft. 
and during the experiments it w'as faiiiid 
that with four persons on board the hallooo 
could maintain a speed of from 20 to 25 
miles an hour; that it could remain In the 
air lit least six hours and during that time 
could travel 124 miles without alighting. 

At a height of 130 ft. 50 per cent of the 
nerial torpedoes droppe^l from the balloon 
struck a flat target 82 ft. sciiuire aud rifle 
bullets striking the balloon had no cfTot:t 
whatever. Where tho envelope was perLm- 
aled it closed up imraetliately so that little 
oi' no gas conlti escape. It is stated tliat it 
would rcijulre 200 effective bullets to disable 
the uuicliiiie ami that even then its high 
KiieiKl would proliably enahle it to roach a 
IKiInt of safely befoi’c collapsing. 

Attacks were made on llie halhmn hy 
artlUery mounted on motor ears misnlng at 
about the .same speed, and with the balloon 
at ail altitude of tl 50 ft, it was almost im- 
possible to hit it. Observations made from 
the lnilhx>n were telegraphed to the earth. 
The French nilntstcp of war, M. Bcrteaiis, 
rode on the w'ar balloon and directed the 
experiments. 

France i'S in advance of every other na- 
tion hi experiments of this nature, 



THE VEAR ON THE GREAT LAKES 



The furious .storms of the past few weeks 
on the great lakes have proved ;i kurprise to 
Rhip huilders In the losses of hig stf»el ves- 
sels, When the fresh water mammoths 
were laimclied It Tvas predictcnl they could 
weather any sea. The test has not proved 
llicm to be more Immune than the siiiuller 
craft which precedi^d them. The death roll 
for 1&05 is 215 saIloi*H. lost against 49 the 
year before. Of all the millions of passen- 
gers caiTlixl only two wert? drowned. Jla- 
rine men have believed that with the new 
Steel ships lake navigation was the safest 
of nil occupations?; the three great storms 

Imve entirely disproved this claim. 
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A SEARCHLIGHT ARCHWAY 




When the British vessel “ReTiDwn.^^ on which the Prince and Princess of W'ales sailed far their Indian 
our^ pa.'^sed Ihrau^h the Mediterranean Squadron near the Straits of Messinai the bie war vessels lined up 
on either side and. turning; their search lights to meet each other In the sky ^ created an archway of light 
through which the ‘'Renown'' passed. The scene wai spectacular in the extreme, Our IHustratiion is by 
courtesy of the illustrated Loitdon News- 



OASOLSNE CAR DELIVERS PAPERS 



A rcmnrkaMt? record liiis been iiisnle tvltli a 
;^!i soli lie ciir tvLieh Diakofi tbe early moniiiiij; 
ilelivery of a ilail.v paper at Daytoiu O. Tlie 
pni>ev has been mil on tlie (dwtrie 

car^i of the intennban hoe to all the towns 
hetwoeu HEiy+on nw] Spi iTi'jrtiehh The elee^ 
tT'ie lint? recently iliseoiitiiinetl iti^ all-iii;fht 
service, and to sec o re pn >111 jit delivery the 
]iaiJor oiMci’od Imilt a ^ra sol hie motor car. 
Thig car leaves at 3:10 a. m. and trjivels 
at 11 hii:h spe«l without stops, the Imiidles 
of papers being tlirown oft as the car passes 
the caiTiers waiting along the line. Olio 
stretch of 6 mi lea of track travelled in 7 
inimites, and the rim to Springfield is made 
in 48 minutes. 



Thirteen thousand motor cars were built 
in fireat Britain last year. The liiereaso 
over the year is phenomonah 



HOW CREOSOTE OIL IS SHIPPED 

Creoi^olo oil Is the best preservative for 
woivtl kiH>wii and has been used and tested 
as Sikh through a period of 50 j^eiirs. hence 
the timber department of the Santa Fe, 
which uses millions of gallons of the oil 
antundly hi tlie t re, at men 1 of ties, haa 
droi>iM'^l its experlmems with all other pre- 
servatives for wood. 

Formerly the oil was shipped to tho plant 
tn harreis: now, however, it is shipped in 
hulk in the hull of a vessel with a great 
saving over the old metlmd. Heating colls 
are used in tlie ship to keep the rnvisote at 
a certain temporatiire and preveut it sob 
Idifyiiig, while tlie pipe line that conveys 
the creosote from the loading racks ami 
tanks to the ears has a small steam pipe 
within it to keep the oil warm enough to 
flow freely, T,ast year out? plant consumed 
6,000,00fl gallons of the oil. 
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PORTABLE PADDING TO PROTECT 
DOOR CASINOS 



The of a iiroraineiit hotel keeper in 
Towa has inveuted ii pad to protect the 
casings of doors ^>hen trunks are tieing 
taken in and out of a room. The pad is four 
feet high, made of heavy ducking stiffened 




C<tttkl447 D«4c< World. 

Savinjf the Dcrar Case 



with slats and stuffed. The pad stands like 
a screen when tn use and rolls up into 
small space aften^iud. The trunk man at 
tbt' liolel takes a pair of thrin with him 
^vhenever handling a trunk. The protectors 
aiH‘ Inexpensive ami in a private house 
would last a lifetliuo. Exiiressmen wdm 
will use something of the kind would cer- 
tainly receive llie most patronage. 



PRESERVING TIMBER FROM ANTS 

A method of preserving timher In tiopleal 
rlivnates from the ravages of white ants has 
been discovered hy the Powell W’ood Process 
Syndicate of London. England. Specimens 
of woods, proparcil hy this eorapauy and 
sent to various tropical enuutries have siic- 
cessfiilly resisted the attacks of the anis» 
or iGriiiitoSj as they are called. 

Ill the natural slate the only woods that 
resist the termites are eucalji>li ami teak* 
All soft woods are saturated with kerosene 
Ir^efore nslng 



MACHINISTS, NOT SAILORS, FOR 
NAVY 



Central West ttie Gf-eat l^ecruLtlnf Ground for 
AnierlcAii Warships 



Admiral Dewey, in his Chicago speech* 
stated that the American navy needs c<lu- 
cated inacUiiiists and engineers, and that 
for sonif' years past the best material has 
eomCj not from the soaboaid as in the past, 
Imt from the farms and cities of tJie ceiitrai 
west. 'I’he Admiral proudly remarked that 
the Amcncan navy has no equal, and that 
should every officer ou an American battle- 
ship be kiiietl in action, the crew could and 
would figld ilm ship to victory. 

Years ago when SitLU w’ere used and 
figlitiiig W’as hand to hand, men wmre needed 
who eouki hoist, trim fiiiils and board the 
enemy with cutlass and revolver* In these 
days where anchors are raised, the ship 
steer Gd, guns tinned to range, and all other 
heavy work is pcrformixl by steam and 
electricity, machinists and engineers with 
educated brains have taken the place of 
sailors with braw'n. 

The 3Iississippi valley 1 b the jjreat: re- 
cruiting groiiml urul for this reason the new 
naval training .stiitioa has lieen established 
on Lake Michigan a few’ miles from Chi^ 
engo. As soon as this station i.s in operation 
the nmiibcT of western recruits will he 
larger thnn ever. 



BIND YOUR POPULAR MECHANICS 



Those of our rentiers who have saved the 
tw^elve numhers during 1905 can have them 
Inmiid at a local bindery at from To cents 
to $1* have prepareil a very complete 

index, which will l>o mailed free mi rt^ 
quest. T<i tlie very Tjuiiierous requests for 
hack Dunihers* ive regret to aiitiounco that 
they are all exhausted for the months Jan- 
uary to Juno, inclu.sivo* 

A bound volume of Popular Jleohniiics 
for U)0o constitutes an extremely inslruc- 
Hve iiistory of the year's great events in 
mechanics and engiuooriug. There are 
over TOO pages, containing articles 

and 1.224 ilhistiations. Our readers may he 
interested to know’ that the sales to now's 
stands for tlie mouth of Deeemlier were 
41,4<>o, nr a few hundred more than double 
the same month a year ago. Our paid mail- 
ing list has also been growdtig at the 
same satisfaclnvy jale. Popular Mechanics 
has the largest circulation of any tnechatp 
jcnl jouniaJ in the world. 



POPULAR CHEMISTRY 

By Max Summer, fl. A** Pfi. D* 



TItiJi dfpartjncitt will appear regiilarty In the future arul will cafitaiii ta]kaon chemical subjects 
of general interest written In unaeientUlc langiiai^e that you can uitder6tatid it.'' It Is hoped that 
the reader# of Poputar Mechanics will assist ua in making thU section of the majcozlne as helpful ■# 
possible and with this end In view suggestions «s to articles ol intereat or inquiries on chemical sub> 
Jecta will always he appreciated. Jn thla connection its editor will be pleased to answer for our reod'- 
era all questions that may he addressed to him, only stipulating that the answer must not require the 
eapendlture on tits part of any expense for analytical work or extended research. Address all Inquir- 
ies with Self-addressed and stamped envelope to Dr. ffax D. Sllmmeri 3117 Dearborn I^treet, Chicago. 



In tbc prcTlouf? article conccrnlnj? Popu* 
Inr Clieinifttry we leftmc'.l tliut* whenever 
a isubstaiioe ci>iiibine!9 witU oxygen, lieut in 
evolveil We knou\ furtiier, that the a mount 
of heat produced varliiti with different sub- 
st Alices. Ill the nifilins' of iron, for exam- 
ple, the heat produced cannot be measuteil 
ditoftly, l>oeau«o it ig so amnll* For tuons- 
nring It is obvious that wo hove some 

dHinIte unit The unit in use is the British 
Thermal Unit. A British Thermal Unit, 
which is commonly written T. U.” for 
eoUY^enientie, may ^^e defined as the quantity 
of heat required to raise the temperature oC 
one ]>ouml of purt^ wafer mie deg rt‘e Fahren- 
heit, at or near its point of greatest density. 
This point of gi'catest density is approxi- 
mately oG.l degrees F, The quantity of heat 
rp<|uired to convert one pound of wafer, at 
212 degrees F., to steam of the same tern- 
peratuve Is calM the Unit of Evaporation, 
or “U. E.’" Tt I 3 equivalent to 1>6o.7 B. T, \L 

III the operatfoii of converting water into 
steam, the tojuperatnre of the steam is not 
raisf'tl. The quantity of heat which appar- 
ently disappears wlien a soHd is converted 
into a liquid^ or when a liquid is tPuns- 
formed into a gas* is railed by selenco 
**lateiit heat,"’ and during the operation 
which Involves these changes, no ehango In 
teniperatuie of the subst ance under consid- 
eration cam ho olistTved. Tims* when a 
pound of ice at S2 degrees Falironheit l3 
i^mvLn'led into water at tlie some tempera- 
ture, 142 T. VJ' become latent, and* as* 
we SAW ahoie, the latent heat of steam is 
9G5.7 T U;* 

Wiien any snhstsina'e which can undergo 
eoiiibustloii coinhhiea ■avifh oxygen. It always 
generates a definite amount of heat per 
pound of coinbusllhle substance. We eun 
measure the amount of heat produced by 
means of an iiistrnnient called a calorimeter. 
To secure sneh a measurement, a definite 
amount of material la hnrnod in the enlori- 
meter in such a way as to rnlse the tempera- 



ture of a surrounding quantity of water. 
The change in temperature of the water 
can be accurately determined by means of 
a very delicate thermomoter. By the em- 
ployiiieiiT of the calorimetric' method, it haft 
been i>roved that one pound of pure carbon 
yields, when hurn(?d* 14*d00 '"B. T. U.,*" or 
enough heat to evaporate 15.12 pounds of 
water fi'om and at 212 degrees F. In the 
same way one ponml of hydrogen gives 
d2,U00 **B. T, U.,” or the equivalent of the 
beat iiecessary to evaporate G4.20 pounds of 
water. 

The theoretical value of isome of the dif- 
ferent fuels Isj approximately^ as follows: 

B.T.TT. per lb. of 



■^"iirlfly, combustible materlaL 

Anthracite 14,900 

Sous l-uuthra cite .15,500 

Seml-bltuminoim .. ................ . .15,700 

Bituminous .14,000 

Lignite 12,000 

Dry Peat 10,000 

Oak Wt)od 5,000 

Long Leaf Pine 9,000 

Dry Tan Bark 6,000 

Dry Straxv 6,000 

Petroleum 20,000 

Xaturnl fJas f.10,000 cu. ft. = 1 ton of 

good coal) .30,000 

COAL, 



According to thft geologists, coal was, many 
years ago, a mass of vegetable matter; in 
short, a peat bog siiich as we find to-day in 
many parts of the country. For many years 
the bog lay covertnl with nmd, which was 
gradually hardened Into slate. Under the 
pressure to which it was subjected, and 
also tlirough the marked rise In its tempera- 
ture, the process of hanlening eontimiecl* 
and the bog became slowly converted inh> 
coal. To the stage at which the process fs 
cheeked, are due the various kinds of coal, 
which vary from lignites, which have un- 
dergone but little change, to bituminous, or 
soft eonh and, still further, to anthracite, or 
hard coal. In some places, coal I ft found, 





which is so bard it can no be burned. 

This fiuhstiuiee is kmnYU as ^raplutc, aud is 
useful in a iumdjer of way?. The 

Iiardiioss of c-otil is depemlciit liisou the 
aiuonnt of lised carbon winch it contains^ 
Till! various coals diiTeiv nowever, in otlier 
[K>iiits besides in liardness. They vary in 
the amount of nioistiiro that tliey contain, 
and also in their asli. The latter may ranue 
from 2 per cent to liO per cent: the water 
varies from less than 1 per cent In some 
samples antbracite to per cent in li^f- 
nite, nml over 14 i>er cent in some of tlic coal 
mined In Tllirjois, 

Til practice it is eiisfoinary to classify coal, 
accordiiij? to the relativ'c percciita^^e of fixed 
and volatile nnitter, ns follows: 



Vatiety Fin?d Carbon Vnlafije 

Mutilfir 



Anthracite 

SLnmi- 


97 -923 


S- T.fr 


^nihradte 

fSeml- 


923-S73 


73-13.5 


blturnlnou^ 
ICPuin inatt& 


S7.5-75 


123-25 


! F3jj St ^ 

rhtuminou$ 


75 -60 


3S -10 


nreM 1 


fl.5 -7f> 


53 -a(t 




L’nOer GO 


Over 50 



HcatYaluff Rfla' 
p«T pound of tivo 
C<Li£ubuat-ibld' Yalufi 

1 4300-1 i.iiD0 »3 

14,700-15,000 94 

15300^10300 100 

14300-15300 95 

1 n:, 500 - 14 .sn 0 tJO 
ll.a00‘l330o 77 



liltOXZrXG METALS. 

Wo often liiive inijulries from the read- 
ers of "Popular Meebafnes’' as to some sim- 
ple method of coloring or broiuEint^ metals. 
The following method rpiickly colors and 
produces many very line elTects: 

rropare a solution of ounces of sodium 
hyposulphite in one pint of water and add 
to tlie same a s^diifion of 1% ounces of lead 
acetate dissoiveil in mie pint of water. 



\V!ieu this mixture is heated to a tempera- 
ture a little below the boilin;^ point it pre- 
dpitiites sidiiiiide of lead in a si ate of line 
division. If some metal is preseiiL some of 
the lead is precipitated on the surface aiuL 
according to the thickness of llie layer, dif- 
ferent colors are pnMliK-tsl. 4\> produce an 
even color the articles must he evenly 
healLHl. Ii3' immei'sion of brass articles for 
live mimitcs the same may be coated with 
iHilors varyinjLT from >?oid to copper red, then 
to carmine, dark red, and from Ji^^ht blue 
to Idue white and at hist ii reddish white, 
dependiiif? on the time the metal remains In 
the solution and the temperature usihI. Iron 
objects treated In this solution take a steel 
bine color, aine n brown color. In tlie case 
of copper objects a ixohlcn yellow cannot be 
oTjfaincd. 

If instead of lead aeehite an eipial wcijfjiit 
of sidnhiuu: acid il}^ ouuco) is added to 
the sodium h^posnlphite and the jtrocess 
carried on as before^ tiie brass becomes 
lifted with n very beautiful ml, lA'liich 
cliaiifrcs to j^recn and limilly a sidendkl 
brown with a i^reen and iTxI iridescnce. 
Til is last is a very durable coating and nmy 
be especially recommended. 

In c!i;uiciuslou, It may be said that it Is 
verj" (lifhenit to obtain exact shades by this 
pnicess without some experience, Tbe tlmr- 
miijh cleansing of nil articles from grease 
tjj boiling ill potash is jiTvsohitely necessary 
io success. Hy substituting other metnl 
salts for the lead acetate many ebanges in 
tints and gurtlit 3 ' of the coatings ciiii also be 
effected. 



STEP PRESSURE PUMPS FOR HIGH HEAD WORK 



Tf) ranfernia ffughmers 
belongs tlie credit for lirst 
SI icc'Cs sf cd 1 y < 'o n i po u nd i n g 
centrifugal inunps for lift- 
ing water to high levels. 

Fretpienlly these inachiiics 
arc made Y'itli four or live 
pumps In series, and often 
all the pumps are upon 
the same sliafL as in the 
ilUistration. The nd van- 
tages of the Kfeji pressure 
ininips intdnde large capa- 
city in small space and 
the ability to handle iiuid- 
d,v and grltly water* KuHi 
pump in tlic scries ilcliv- 
ors the water to Uie next with ti greatly iiicix»:ised pressure. 




'‘Five Pumps in Series" 




WHERE HEAVY OBJECTS WILL 
NOT FALL 



Att!d(>s droppi'd Into the mouth of the 
famous Bed Jacket shaft of the CaJuiiiet & 
Ileclii mine :it DiUimet, >ricb., never reach 
the bottom. The shaft is the deepest In the 
world, fthd uo mutter whut the size, shujjo 
or nature of the object dropped, tlie result 
is the same, A monkey wrench dropped, ac- 
cidentally, was found lodged against the 
east side of the shaft severjil Imndred feet 
down, A marble tied to a thread ivas sus- 
pended 12 ft. below the inoiilh of the shaft 
and when it bad ceased jiioving it was re- 
leased by bnriiing the thread with a lighted 
taper. It, too, sought the east wall at a 



NEW SYSTEM OF HANDLING 
BRECK 



Five Men Cun Now Set 50,000 Brick In KUn 
In One Day 

A new metliod of tilling a brick kiln, which 
saves 70 i>er eout of the labor formerly re- 
el nired is now in successful operation, A 
system of endless belts on whleh the brick 
are caxTietl from the machine in which they 
are made direct to the hands of the men 
setting the kiln, does the work* 

Aa the lulok leave the press they pass onto 
a liorlzontai belt eonveyor which carries 
tiieni any required distance until opposite 
the kibi where they ate to 1 m^ burned. At 
this point SI man removes the brick aiid 




Main Belt-^Transfer Maii-.-Qanveyor Entering kiln 



depth of 500 ft. This is Invariably tlie re- 
sult, Interesting experiments are lM?ing 
carried on at tliis shaft with a view to 
developing data as to the thickness of the 
cartli's crust 



Tlie occupation of ship carver is defunct. 
The elaborately carvtHl ilgu roll end once used 
to decorate the stems of vessels Ims dis- 
appi'nianl from the mcrcliaiit marine almost 
entirely, and bi its place is the straight 
sharp stem Imilt for utility and without 
attempt at beiuitv. 



Two miles a minute is the murk set for 
the antoinohile races to he bold In the Or- 
inond-Daytona beach tournameut. If this is 
aec'Oinpltsberl, it will mean a spetnl of about 
170 ft* a sen'oud. 



places them upon t\ similar belt conveyor 
which moves at right angles to the first. 
Tills conveyor extends into ami through tlie 
kiln, and as the kiln is ttlleil the conveyor 
Is raised from Itine to time until at the last 

It iH (■toHC ti> tlm toji of tlic kiln ais »ecti in 

tlie illustration* 

The help required isr 1 man changing 
brick from main i^elt to kiln lielt: 1 man 
to arrange belts, etc.; and 3 brick setters; 
a total of 5 men against IS ju'evionsly re- 
quired to do tlie same amount of work. The 
following descriptioii is condensod from 
Uriel; , 

The lirick are set .from G to 10 high, and 
covered with sheets of paper, one side of 
the kiln being left iiiKOTcred to allow the 
vapor of the drying brick to escape. Tldn 
slieiUs of gnlviiniKcd iron are laid upon 





Flrfit Couf'se Lfltd 



the papor to hold it down, and for tb^ work- 
uicD to stand upon lator. Hot air from a 
blower then forced through the hidck, 
which arc aUow’od to dry until the next day, 
wlien aiiotiier setting Is made, the men 
standing on the metal sheets which are re- 
moved as the work This course 

Is eoutimied iiiitH the kiln Is filled, other 
kilns heiag carried along at the same time. 
By this inetlioil the brick are dried ready 
for burning In the same kiln where they are 
firwl, thus avoiding the extra expense of 
providing, and the labor of taking, the 
green brick in and out of the dry-kiins. The 
process la beliovcd by many mean a revo- 
lution in the manufacture of comnjon and 
paving brickj competition in the mainifae- 
ture of which has become very strong* 



If you want anything and don't know 
where to find it, write Popular Mechmiics. 
Information free. 



WHAT WILL PANAMA CANAL 
EARN? 

The paviiings of the Panama caiuLl u™ 
somewhat problematical for the reason that 
no one kiiow's what will be the created busi- 
ness to and from the Orient and to westem 
Sonlh erica. 

The truffle on the Suez canal inereasetl 
from 765 steamers, 361,407 tons, paying 
$1,800,000 tolls in 1870, to 3,699 steamers 
carrying 10.833,840 tons and paying $20,079,- 
200 tolls In 1901. Charges since January 1, 
1903* have been $1.64 per ton of freight and 
$2 per passenger. Commencing with the 
present month the freight toll Is reduced to 
$1.55 per ton. 

The largest cargo ever passing through 
tile Suez was the Grosser Kerfuerst with 
13,200 tons cargo, on which the tolls were 
$2I,64S. 

Assuming the Panama canal to cost $200,- 
000,000, with the bonds drawing 3 per cent, 
:iud toll rate being, say, $L50 per ton, there 
would he reqnire<i 4,000,000 tons yearly 
cargo throngli the canal to meet the inter- 
est charges alone. As the Suez canal passed 
4,000,000 tons tluongh as long ago ns ISSl, 
there ’would seem good prospeefs that the 
ranama canal should not he many years 
in getting on a good paying basis and being 
able not only to carry itself but retire its 
bonds. 

An American importer of automobiles Is 
bringing over some 200* hp, machines which 
will be offered with a guarantee of two 
miles a minute or no sale* 




Convenor at Top^Ktln Nearly Filled 
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WHAT OCCUPATION SHALL 1 FOLLOW? 



A SympoAfuin on the QualJllcattons fort and ttie Inducements Offered b3' the many 

MectianicaU Eng^lneering^ and Industrial Lines of Work and Business. These Articles are Contrih* 
uted hy the Manajj^tn]^ Editors of PublJcatJons which are Recognised as Leading Papers In their 
Respective Fields* Pr/if/'s^vm^ arr fJi'frcr^'rtvd-Pd-; fAe vniole IT’wrlri 

CailfHj for jydueatfd Affchtmics tmot 

WHY A YOUNQ MAN SHOULD BECOME A TINNER 

By w, F* WaUace, Editor **The American Artisan/' Chicago 

TMrtv-fivp years ;i lishl-pypil litth- waif stray etl from an unattractive roof in 
nowhere to the tioors of a tinshop on Kast Lake street* Chiea^o* ilo wus ra^^^re^l, bare- 
foot and so dirty that lo ;hid}^e from appearances one might infer tliat be sprang fuU- 

weaned from one of the eateh basins lately installed in that see*^ 
tioiii of tlie ('ity. Tn spite of the IHth and the apparent irrespoii- 
sibiiity of the lad. Ills pathetic little tale pierced the hardened 
crust of the tiiisinitli's heart and .Toe^ as we shall call him, was 
given the joli of errand hoy. 

The master linsniith's chief source <jf emoiinneiit was a 
canning factory not far away. It was .Toe's duty to trundle a 
little earl tilled with cans two or more times a day from the tin- 
Siiop to the Cactori’. Between times Joe would stand aromid the 

shop watcldng: the tinners romuling tlic shiny metal into shape, 

stamping on the bottoms, seemingly molding them into form 
with a eiiress, The work was fascinating. 

The more Joe watched the more fascinated he heciuiie. Joe 
was not fascinalefl as a bird is fascinated hy a snake, or a 
street loafer hy the erection of a buildings, Joe did not look at 
the work; he saw throngli the work, 

Joe slept on one of the heiiehcs at night. One night he lay down at about nine 

o'clock, his accustomed hour, and closed bis eyes to go to sleep, Insti'iid of tlie usual 

Nothingness^, however, tlmre passed before his eyes the most vivid array of tin cans— 
tin cans, fin cans, a countless, endless miniber of tin cans, The rirocession wouldn't 
disappear. It passed in rotation and came iiTcmiid again and again. Finally Joe rose 
and went into the sliop. Tie would try for himself. He would make a can with his own 
dirty hands: his master was asleep. 

But tlie dirty little hands were not skilled. The ean would not shape itself. There 
w'ere dents and .sharp edges ami the ctfgcs didn't fit. Joe went back to his bench and 
fell asleep. The next night be made another can, a little tietter but sill! far per- 

fect. nacli night before going to sleep he visited the ^^liO]) and attemplod the fascinat- 
ing work. 

Weeks and weeks — jill of four years^were spent in this mannor. Joe was a kind of 
tinner inmself now and there was anotlier lad to tnmdle the wagon. JStill Joe waa not 
contented. He conld turn out cans tliat ivere flawless, tliat were smooth, williont a 
dent or a kmk and utterly impermeable lo water with n Imiulreil-poitiJd pressure, hut 
the work was too slow. The spirit of “divine dist^itcnf' was born in Joe and he soon 
got to spend his evenings, not in practicing In the sliop, but bi th linking — not dreaming 
but thinking, devising an unheard of, hitherto undreamed of black devil that would 
turn out the cans, rounded and stamped witli bottoms at one operation and a hinulrcd 
to the hour. Gradually the plan took material .shape. A pattern machine was made 
with all of .Tog's savings and most of his master's. The machine was sold, togetlier with 
Joe's services and at present Joe is an executive officer in one of the largest can maim* 
facturing establisliincnts in the world. 

You ask how it was done? Mechanically, Joe was as little gifted to startle the 
world flS any of the other tiu tiers with whom he worked. TTut in addition to a natural 
Inclination for nEGchanlcs, Joe was imbued with the attribute of 'hit vino discontent.'' 
This is the faculty that Carlyle displayed when he tore up his manuscript and rewrote 




W, F. WaJJacc 



tlii‘ ^vhole work; wli<‘n he coirecteil utid i-etioi rooted tlio proofs; wlioo lie onleml the re- 
viirrected typo '"killed’" iiiul wrote the ^tory a third time. This Is the fneulty tliiit Aiiieri- 
OiUiK disphiy in tlieir mud race for money — that eiiginoors diiiiphiy In their efforts to 
im reasc tiie streiii^th Mini deoreaso the cost of bridges. It is the attrlinite that lying in 
11 M embryonic state fo primitive inmi burst forth in uever-dylug splendor with the dis- 
covery of lirc^ ‘Diviiie disix>iitcnt"^ is to be accredited with all the improv^einents w’ru 
iiy man and bci'snise -loe was coiaoiisly endowed with the attribute he found old meth- 
ods not to his liking* 

'‘Ihvine disctnilcut'’ is nut the discoiiteiit that a fretful baby displays* It is not the 
discoutent that drives a man to Sodahsiin A man possessed of ‘Mi vine discontent'’ 
sti'ives not to cliange Imt to improve. Accepting the fumljanientatl principles of nature 
and lifOy seeing througji them and taking them as they aroj he endeavors to utilize them 
for the ends of man, to Improve upon the oreations of his fathers. ^‘Divine discontent’* 
does not mean pettiness; it means largeness* magnanimity. 'TOvine discontent’* means 
that its possessor sees throngh and tieyond the old. lie is too big for the old* 

‘'Divine discontent*" In itself may be assigned as the single cause for the success of 
any and every successful mnn, mau can succeed without it. Various other at- 
tributes entering into the temperament of a man determine whether tins “divine dis- 
content’* will be utilized in improving conditions in a tinsliop or a studio, but the dis- 
content must be present in every case, if improvement Is to Ijo made, if the subject is to 
be success fuL 

As reijnisites for success as a tinner, T should name ‘Mi vine discontent” first of all. 
The tyro must also be of a meehanloal nature. He should have a bead for niatheniatics. 
He slioiild fech witlmnt in the slightest degree showing it, that all in all he is better 
tilted to succ^hM than most men, hut that evei’v other nmn can impart a w^ealth of vnlu- 
aljlo inforinatioii. He should feel that his knowledge comes from without, not from 
some fountain of genius wdtbin. 

I should say in snmmarizing that the tinshop offers a.s many opportunities for suc- 
cess as other Helds. Itw oppmn unities mv givaler than most* The inetals are condng 
into greater and greater nsu in all kinds of industry aud practice. The different ends to 
which they can be put seem UmUless. Tin is one of the most useful metals as It is the 
oldest* While it is not used in so great quantities as Iron and Kteek it is used for per- 
hjips as many different riinetions. Tlie ever Increasing demand for pig tin has led to 
incessant assaying, and wdtli the opening up of new mines, the different uses to which 
tin CEin be put will be multiplied many times. 

WHY A YOUNG MAN SHOULD BECOME A STATIONARY ENGINEER 

ByO scar C* Schmidt, IlditAr Practical Enjcfneer,'’ Philadelphia 

Perlu^ps one of the best illustrations which wull explain w’hy a young man should 
be a Ktafimiary engineer cun be Imd by referring in the last report of the United States 
t'ensn^ Bureau. In this rt‘pnrt is sliown the marvelous growth in electric lighting and 
power stations* In 1S81 there were only eight central stations In existence, which mim- 
hev rose To 100 in 1880* and to 3^7 lu 1892; while to-day there are over 3,600 central 

over wage oaruers whoi^e salary aggtegafes ^21.- 

000,000 per year. These statlsticJ? do not include tlie 50,000 
or more isolated electric light and power plants in- 
stalled in manufacturing establishments, hotels and offit-e 
buildings whk'li furnish light and powder, nor the thoii- 
.sancis of fjictories and mills throughout the country which 
alsij leijuire stationary engineer^?. 

Tim restilt of this rapid growth has been a deiUEind for 
siatfmiary engineers ’which has been unprecedented, and 
b>-diiy llitM'e is not a gooti stationary engineer who conk! 
not obtain more than a dozen positions at almost a mo- 
ment’s notice, ow ing to the many new pow'er plants spring- 
ing up throtighoiit the country. 

WliUe it is of the utmost impoi-fance to a young man 
that he can obbiin a go<xl reiiimierati ve position in the 
field whleii he sedeefs for his life W"ork, there is also an 



electric stations employing 




Os^car C* BctirniUt 



popular mechakics 
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side of statioTiaiT ensineerinff whi<?b should not be overlookei]. This relates to 
the character of the work which must be performed. 

In this connection it may be s;Ud that no man ever truly graduates from a course 
in stalionnry cngiiiecriiie', as the mimber of things which must be learned are inmiru' 
erabie, am.1 the engineer who occupies the Ijest positions realisies tJiis more and more. 
To-day the chief engineer Of a large plant must be a walUiug encyclopedia. He must he 
familiar with the different hinds of fuel available, the hind of feed water used and tlie 
l>mpcr methods of avoiding scale formation; he must be acquainted wUh the different 
typeii of prime movers and dynamos, boiler feed pumps, fee<l water heaters, heating 
systems, refrigerating machines, elevators, methods of ilhimlnatlon and hundreds of 
other tilings equally as important. 

This growth in responsibility lias meant a growth of intelligence, and the young 
mau ciitering the stationary engineering field, may be assurtHl that he has got some* 
thing to work for. It has also meant an Increase in salary, which is illustrated by tlie 
fact that the recent appoliitment of a chief oiigmeec in one of the large power plants 
in the east carried with it what, fifteen years ago, w'ould have seemed a princely 
salary. 

The factor which has iinquostlonably contributed most to this sudden ndvanceniGnt 
of the stationary cugineer, has been the advent of electricity and its nnmerous applica- 
tions, for without it, the steam engine would have found a tmich smaller field of use- 
fulness and have undevgotic n smaller field of refinement The influence and impor- 
tance of the operating stationary engineer in the Industrial field are therefore increns- 
Jug with niarUtxi rapidity and it is safe to say that no otlier trade or profession has 
risen so rapidly In the esteem and respect of the general public during the past decade, 

A young man entcijug the stationary engineering field to*day can therefore expect 
a bright future, for the position caiTies with it enough remuneration to make it attrac- 
tive, enough chances of advaneeinent to make it sought after, and enough intelJigence 
to make it a calling of high standing, All these things apfwal to the iimbltious and 
siiould be good reasons why young men Sfhould become stationary engineers, 

WHY A YOUNQ MAN SHOULD BECOME A BLACKSMITH 

By A. A. HiU, Bditar Blacksmith ftnd Wheelwright,^' Titw York 

Why? Because the iiidispeusable conditions to a real snccesKfuI life are health and 
independence, and these are more likely to come to the blacksmith than to any other 
trade or profession. Just at the present time there is a tendency to pay a higher respect 
to enoiiuoiis wealth than to anything else, and this degree of 
wealth the Idacksmith cannot reasonably hope for. But the air 
will bo purer and clearer soon. The get-rich-quick aud the get- 
rich-no-mattcr-bow age is right at high tide; it will soon begiu to 
recede, if it has not begun to do so already. Recent disclosures 
of so-called '^higb finance*' have a tendency to make some people 
less ashamed of the modest returns of honest Industry than 
others have cause to be of their enormous fortunes. But with 
ordinary industry the blacksmith business is sure to give a good 
living and enougb more so that the family may be educated and 
a competency insured for an old age, 1 don't knoiv of a single 
other kind of business that offers such a positive assurance of 
these liberal returns. 

So much for the iiuiterhil features of blackamithing. Xow 
Tuonototiy is death and variety is life. There is no monotony 
about blacksmithing, but It is as full of variety as any calling that can be named. No 
blacksmith can imagine what is coming next. It may be the fashioning of a pair of 
andirons or some scroll work; It may be the shoeing of a vahiable horse; it may be the 
repair of a complicated farm implement or an automobile. The work usually requires 
II pretty constant going from one interesting thing to another. 

Althougb there is, of course^ competition among blacksniltha, it has not yet readied 




tb«t bli£?litingj stiiU» wliptfi- it li:is eonio to he the ileatb rnther than the life of tradCj 
as is the ease in m many otlier km 6 n of tmslness at the present day. Those who po into 
It are never mined hy eomiJetitioii or aiiythiojit else save lack of iiulustry or a deficiency 
In brain wmk. 

RUcksmitliintr is u heal tbf til Inisiiiess- Many trades and professions kill strong 
men. The hlaeksinith Ijushiess makes slronij mcD. Tme, it Is hard on flabby muscles 
amd soft hands, Imt this sctoii c^orrects itself. 

Finalb', the civElis^t'il world is its Held. The chances for employment are always 
p3od and Ihere are opportimities for opening now shops all over the coiintrj’. Xo other 
trade gives a stronger Invitation for the emplo3^ee to go into hnsiness for himself. 

As for the social position of tlie 3’onng blacksmith, there are always ignorant and 
vulgar minds that admire a genteel empioyment where lliere is little work to do, more 
than one that insures good health and good pay, just as there are always minds that 
prefer wealth to talent. But this doesn't matter. The educate<l, upright industrious 
blacksmith can lie and Is a power in tlie eomnmnity and an iiifluentiai member of so- 
deiy» Just as such a man is who pursues unj’^ other honest calling* 

^CoiitEnUrd iiost Tumilli.) 



FEAT IN BUILDING A BRIDGE 



The four-tier trestle railway iiHcJge shown 
in the illustration spans the valley of Cur- 
Koifs Bridges in India and was Irnid in jnsi 




Pour-Tier Trestle Bridgre Built fn ShortTlme 



27^1; working days by four sergeants and 95^ 
saidiers, tising three derricks. The bridge is 
341 ft. long, 41 ft* liigli, and tlie width of 
the rail is 1 ft. 9 in. It is suitable for light 
railwaj’ tnifBc, and has been tested sne- 
cessfully to cari'i’ ten tons. 



FROM WHEAT TO BREAD IN ONE 
PROCESS 



A '' mill tug bakery-' is nearly completed in 
Ijondon, wlicrn a womlerfnl series of ma- 
chines will take in bushels of wheat at one 
end arid deliver tons of iircnd at the other. 
Tlie way tiint mother used to make it ap- 
pears infantile compared with this modern 



iiiethrui which is expected to produce 300,' 
000 loaves of lircnd per day and effect a 
saving of 40 per cent in cost. The process 
is entirely mecliaiijcal throughout. The 
wlmat is grouml only once, separating Into 
flour, middlings and bran. The flour is con- 
(Ineted lo the bln, the bran Is meelninJcally 
carried and antoiunUcany weighed into 
sai'ks, while the mldilllngs pass into Icjvid 
water, hy which all the flonrj’ part Is waalirt] 
out. This water, impregnated witli nutri- 
tive nuitcrini, flows into the kneading pan. 
In which the dough is automatically pro- 
duced. The dongli is left to rise for one 
hour and a half or two hours. Is then shaped 
into loaves, and 40 minutes later an electric 
ear rler dci Ivors' the hot trread* 

— 4 -^-« 

TRACTION ENGINE PERFORMANCE 



The even balance in weight of a traction 
engine was^ demonstrated by a manufacturer 




Balanced cm Twv Timbers 



recently. The machine i\’as run upon two 
tiirihers which restixl on a cross beam only 
12 in. square, as shown in llic illustration. 



ELECTRICITY FOR CANADIAN 
RAILROAD 



Electric ioooujulivoH to tlie place of 
steam on Canadian railroadri have tiilicn a 
hipr step hi Uio leeomuieudation of Chair- 
man Smith of tlie Xorthmu UiitEiilo vahway 
oonimhsf^ton. One linndml mile>4 of the 
Toinlskanuiii^ railway will l>e eieefrified at 
oiiee. Tliifi is! the ilrst work of this char- 
acter in Caiindiij, but is expected to bo ;ii'eat- 
iy extended. 

< * » 

THE HYDROPLANE, OR GLIDING 
BOAT 



A French <'Oiint has iiweiilod a lioat with 
an entirely ne^v mot Lied of pt^opulsioiu Tht^ 
same idea that has iseen trinl with iiidilTcr- 
out n^siilts in huildiitir llyin^-maohint's has 
boon siiecessfnil.v eanded out in ilie hyilro- 
plane, or ^^iiding ])oat. the invention is 
{■ailed. 

The boat is huilt with a series of planes 
and Is furnished with a 14'li. p. motor 
aStarleti tdt^<'t]ically, it tU'iiends for its at- 
tainment In speed on the new jwineipie— the 
use of tile phiiios. As the mat hi tie proceeds 
1hi^ water implimos against tlaose planes 
more and iiioio until the fixmt i>f the heat 
is lifted out {>f tlie water and only the screw 
is snhiiiorgial. whii(‘ the Craft goes skim- 
miiig along over the surface like a swallow, 




“The Craft i& Lifted Out of the Water" 



The lifting of the hoat l),v the impinging 
water is exactly the same in-iiieiple ns that 
h,v which a kite rises whim dragge{l against 
the wind. Its greatest speed is 20 miles an 



hour. "Without the planes 30 li. p*. would 
be required to attain that speed, but with 
them, the resistance is so .slight, thnt 14 h, p. 
performs the work of 30 In p. 

■»■* " » 

BRITISH WARSHIPS^ SHORE 
TELEPHONE 



it will sniprUe many people to learn that 
within one hour after the British fleet 
wliifh recently visited tins country, dropped 
aiicJmr in Xew York harlKU- telephone con- 
iict'limi witli tlie shore had been estabhshe{l. 




rmirt««j TMtfjbok* JoninHt. 



ShDi-e Telephone 

Tile EngJJsJi offleers could laik not only with 
all subscrl tiers of the Xew York exchaiigi*, 
tmt on long distance ^i lierever that servici^ 
4'x tends tliionghont I he l oimtry. The Auut- 
icaii Ttd(^[(hone d^nirna] says: ''E.xecptloiial 
■■are was exercised in the instalhition of the 
wires to protect them as mueli ns possihle 
from injury* Cables arc used exclusively. 
v:i lying ill sixes to meet tlie ihlTorent re- 
quirements. The iiiterhir Insnlation is n 
pitwerful damp resisllug compound kuowji 
:is Hooper’s. A lead sheath envelope pro- 
vj(ied to protect lln^ (^alde from luetdianUal 
tnjury :hk 1 over this is a heavy wrjippiiig 
of jute. Terminal hoxt^^s are provided for all 
roimcethig joints ami arc fitted wltli 

wiiterTight cases.*’ 

'file tidephoiic service oii :i British ship of 
war is very i^omplcte; the instiurueuts nsi^i 
arc known as naval lelephoncs ami made 
expressly for thsit purpose. Ail parts and 
olflc^ei's i>f the ftlilp are connect tab A gun 
captain withrnif even taking Ids eyes from 
I lie siglits or moving in his l>ic3'cledikc, sad- 
dle sf^iit, cam talk with the conning tower. 
Telephone connect ion is also nndntaiJied 
with the wirelc^ss t{»legra]>li room, which is 
guanlcKi ^\ (1h the greatest possible pieertv/y 



BUCKET HOLDS 17 TONS OF 
WATER 

And Raises 550 Ft^ Per Mlnute--Requlr» 61 Q Hp^ 



The uid ojikuii hiK^ket woiilil not l ec'ogiHzo 
itself Ef plaml oloni^Kide its latest big broth- 
er wlileli is ilelheriiig 4,000 gnllons, weighs 
iiig 17 tons, per inimite. This iimifutal eon- 
Kti'uctioii liiis been IiistalM at the hard coal 




Delivers 4,000 tJallons Per Minute 

mine of nn eastern rallrouil. Two buckets 
are used; one eoming up ns the other goes 
<iowii Knell lnifkct is 6 ft. ill diimn^ter 
and 11# n* high. Two lift gates are placed 
at the bottom of the bucket which open up- 
\v{u\i on entering the water and close the 
instant tlie hin ket Iteglus to lift. 

nne b ticket with its 2'1ii. Jsteet cable and 
contents of water weighs 27 tons. This 
great weight goes soaring skyward a dis- 
tance of SfjO n, at the rate of 10 ft. per 
second, reipiiring ClO hp, 
thi reaching the surface an automatic 
devic^^ opens the bucket and the water 
rnslies out in two dlretdions into great 
troughs, fnriiiiiig a good sized streaiiu 
Night and day witli the regularity of a peu- 
dulnin tlicsi- great steel twin innkii make 
fiieir ceaseless journeys down into the earth, 
fo 3 - the supply is apparently InexhaustiVde 
and :tny delay would soon Hood the mine, 
The UoiRtlng drams are driven by meaus of 
an elect ri<‘ motor. 



ENGINEER SKEEVERS^ DEMON- 
3TRATI0N 



[From I^Qcomoitie EnjfUiseirlns.] 

dim Skeevers runs a freight engine on a 
small road. He takes great pride in lier 
tidy appearance and bis coal and oil reconl 
Is the best on the tllvisiou. lIEs liremau be- 
came weary of so iiuich iviping and lieing 
calked a ehiimt> t>y the other firemen, so 
one day he didiiT wipe the dust olT her. 

When Sket'vcrs got in the engine he put 
his siege'Cau in the iiox, got rmt Iiis over- 
clothes, put them on, and startle! around 
with the long curb Billy sat on ids seat and 
smoked a coh pipe, Skeevers got up on the 
deck, wiped o(T his cam and remarked 
ratlier hintfully: 

“Forgot to dust her off this time^^ didn't 
ye. Bill T 

“No,'' said BUI, “T got siek of l>elng guy<Hl 
by the rest of the g^aiig, and called uariics, 
and bein' accused of trying to make firemen 
do more work, and <‘le!inlng/' 

“Billy/' said fSkeevers, “it's all right; don't 
blame you at all. It takes a long time to 
find out that you know your luvn business 
bent* Xnw, haven't yotl often heard it from 
all Hthirters that \vc had the 1>est-!ookmg 
engine on the roadV Yes. Vonr.se you Uavi‘. 
Don't she run lightest on coal and on ollV 
Never was heat. Do you have to wipe a 
dose off her mice a year heeaiise she was 
too full of water? No; hocausc we are 
careful and lake pains ]n our work. We 
may i>c suckeis, hut it's a good ilcal of sat- 
tsfactlon for me to know we’re doin' our 
work about right— near as we can, anyhow. 
But it’s wrou';:, T guess. Ptilly, dead wrong, 
after alb Ict’w do as the rest do; you 
fire and clean just as the other lioys dij, 
and I’ll rim just as the other runners do; 
there's no use in bein’ odil." 

Billy had expeeti^l n row with Skeevers* 
and felt <iuite relicvetl that In- took to the 
change so good naturedly, and in a few 
tiiimitcs both were Ijiisy, as they pulled out 
with a big train, 

Skeevers jammed Hu‘ Injector on full just 
as they started, and liilly had a lianl half- 
hour's work bringing Ids green lire up, with 
the pressure down 20 lb.; he was tired and 
sweaty wlici; the eugiue commenced to 
chum water throngli her stack, plastering 
the front wiiiilows sidtli doi>e, Skeeverm 
jerked his head insklc Hic wnidou', siiilleil, 
siiid he forgot it^ shut off the injector, and 
case<l off the throttle, then she eommeuced 
to howl jitid Billy opened the door. 



Skeevers was working her tlown n notch 
farther than usual, ami it told on the coal 
and i^idy remarked that it was an 
awful hard luilllug train, by way of oading 
E^keevers' attention to it. but Skeevern 
aj^roLHl tliat the train did pull hard. 

Skeevei-ii forgot tu put the injector cm 
again till the water was down to one gauge, 
then lie acted startled^ ami put it on futl. 
The fire was low, aiul Bill had anotlier fight, 
j'hia was repeated all day, and each time 
I he t oal got furTber and further away. 

llalf-wii y over the division they took laO 
!}iisliels of eoal, wliere they nev^er took more 
than 100. 

Skeevers kept good n at u red. Bill wus 
luad. 

‘T think yotTre doiiT this a purpose/’ said 
nm, at last. 

'‘Doin' what?"' asked Skeevers, as ima> 
eent as a eiiild. 

^‘Wliy ])ouiidiiig this engine so hard* and 



down to go out, the ‘Mary Arm'' was wiped 
up. her front end black, and Billy was 
wiiistling ‘’Anuia Hooiiey''' and spitting on 
llu' side wiiuhiws to make the whiting take 
hold. 

■*?^keevers/‘ said lie, “I'd a good deal 
ratlior [ml In half an hour a trip eh'aniug 
llian to shovel ctia! against that extra mUtdi 
and an injcclor that Torgits.’ dust run 
bt‘ 1 ' like you iised to. t?kta‘vers. and I’ll ket?p 
In r tidy/' 



MOVING THE COTTON CROP 

The tiMiisporlalkm facilities of the South 
for the ]»ast two months have Ijecii ta.vcd 
tip their utmost nioving tim great eottoii 
f-rop. The ill nsira lion shows a .Mississippi 
riv<M‘ steamer about to land at Menijdiis 
with 4,000 bales on hoard, Memphis liainlU-a 
700,000 bales vaiui^l at $30*000,000 an- 
nually. 




Loaded to the IJmlu-4.neo 



Ct-UhlMf I'bIt* Bild. 



workiii' water* slarth/ out in tlm cornei', 
wide open, uiul puilli/ my fire all to pieecs." 

"Ts , there any other engine on this load 
that don't burn more than six tons of coal 
over this division?” asked Skeevers. 

“Xo; but slie never Imnit Init four and 
a lialf and live before,” said iiitly. 

*‘Ves* but thai was when we was both 
ea refill itiul workcil togellier," said Skeevers, 
ns ho prej)ared to got off at the eml of the 
run; 'duit none of the rest of tlie engtiioors 
are careful al)out coal; what's the use of 
mo liehig? And wlieii a man works as hard 
as you have toda}’ he would lie a fool to 
put In an extra hour cleaning and fussing 
:i round; we get just as much money when 
we don't as when we do. flood night* 
Billy/' 

Tho next morriing when Skeevers t-atiie 



HORIZONTAL PROPELLER SHAFT 
FOR GASOLINE LAUNCH 



soinewJnit- iiti usual metlurfl tif driving 
the screw of a racing giisolirio launch has 
heen snioiibd in the cou^iructhm of the l>e 
Dietrich auto- boat. The bull changes from 
a lisU-lKHly shajH* forward to a fiat bottoin 
hull from amidsliip to stern. In order 1o 
get tile screw Mown Into solid water and give 
the propeller a true vertical plane* the shaft 
is hung from a frame ami drivini willi a 
cliaiii drive, 



The authorities al Birmingham, Eng., have 
stop[ied Ihe ijiiarter-liour chimes on the lilg 
town clock lietween the hours of 7;S0 p. in. 
and 5 a, im, on av'i'Ount <jf illsturbt ng stek 
[K'Mople, 
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POPULAR MECHANICS 



SEWBR RUNS OVER A RIVER 



Lfnusual and Interestirtg;: Featfiires In Sewer Con« 
structifm m New Jersey 



A .sewer while n necessary thinj;; is us- 
ually iiii tiiniittTestln;^ oire, A sewei' to 
drain N'fwarl-; and six otlier iilaces coveriu^r 




Tunneling in Quicksand 



an area of 66 sq, mi. recently completed* 
afforilSi some novel feutiircH- Tart of tlie 
coiistruelioii was tiirongli quicksand, satu- 
rated with water, along a river course. 
This section was after many failures com- 
pleted by usin^ compressed air to hold the 
water hack widle tlie meu worked. 

At aimther point the line was hud oi> the 
surface nscross a field where driven wells 
furnish the water supply for the city of 
Eliisabeth. This was accomplished by lifting: 
Iron pi lies laid on concrete base. 

One ca'OHsiug of a sum!! river was made 




in three steel pipes suspended from steel 
gir<lers resting on concrete piers. Another 
river crowsing was on V-shaped steel frames 
set m concrete piers. Tlie outlet of the 
sewer is at tide water. 



VALUABLE PRODUCTS FROM 
WASTE WOOD 



Oil* Tiirf^cntiii«* Tar and Charcoal Among the 
Many Product* to Be Reclaimed 



VaUiahie wood iMtiducIs are tp he rts 
claimed from pine and hemlock slalis* 
sturnps, and otlier waste woods. Tiie De* 
j>nrtment of A.c:n culture is cmiduciiiig pioni- 
isiug experiments, and soou there will l>e 
calls for chemists all over the laud in saw- 
mills which now hum slabs and other mill 
waste to get the stuff ont of the way, Ma- 
ture has iwen so lavish in this country that 
Americans are tiie most extravagant and 
wasteful people on the face of the cartli, 
\Ye ate suddenly waking up to find our for- 
ests almost gone* and from this time for* 
ward efforts must be made to ullbae a tree 
as com])letely as a packer does a beef or 
hog. 

The Forest Service outlines the plan thus: 
The outfit for a plant, with a capacity of 
100 cords of wood every 36 hours, which 
is as small as can he profitably han^ 
died, consists of a 'Tiattery/' or two retorts 
holding 6 cords of wood each. These retorts 
art? set In brickwork, about 50,000 bricks 
being required for a "battery/' In addition 
art‘ uectlcd n coil or condenser of copper, a 
copper still of n capacity of 1.000 gatlonSi, a 
second contleiiser, suflficient collecting and 
storing tanks, a boiler* of not less tium 10 
hp., and puiniis to handle the products. All 
piping should be, if possilde* of copper, e.x- 
cept after the second distillation* and the 
pumps should be brass-lined. 

From such a idaiit the yield should be ap- 
proximately from 75 to 100 gallons of oil 
or tar per eord, and from 10 to 15 gallons 
of wood tul■pentim^ There are also pro- 
duced about 25 tiusbels of clnucoal. The 
umouid of jjroducts is in direct ratio to the 
resinous constituents in tlie raw material. 
The value of the prtalucts is variable. If 
properly made, the tar should liring the 
average market price of pine lar, and the 
sinrlts sell f<n- fnaii 15 to 5 l eiits below the 
market price of spirits of turi>eutinc. 
# * » — — — 

Fopular Meclmnics life subscrip Uoua $10, 
Five years for $3. 



Exposed Section pf Sewcr 



All the articles ap« 
pesrine tn this de- 
partment are reprint- 
ed In bciak form at 
the end of each year* 





Contributions to 
thia department are 
In vited. If you have 
worked out a pood 
Idea or know of one^ 
plea:»e send it in* 



TO FLATTEN AND SHAPE 
RAWHIDE 



Worm tv\'o metnl plates a Uttio warmer 
than 1?^ eniTifovtolde to liokl; put tlio raw^ 
hide lietvveeii theiu and press solid In a 




Shaping Rawhide 



vtsOt leaving oil there till the plates ore 
cool. Be careful not to heat the plates hat 
enough to burn the liidc— Contributed hy d. 
H, -Jerome, Brighton, 

4 * *■ 

HOW TO MAKE A SMALL ACET- 
YLENE QAS GENERATOR 



To make tbi^i machine the innferinla re- 
<juirod are two tin eana> one of a alze to Jit 
Into the other, a smaller can and an ae- 
etyletie gas burner. 

Solder the gas hiirner. A, to the smaller 
of the two large cans, H. Punch the smaUest 
rail. C, full of holes and nil It with carbide 

and fasten it to 
the \inder sidt‘ of 
can B. Partialbv 
till eau n with 
water and jdace 
eaii It with its at- 
tached apparatus 
in can D. as shown 
in the illufltratioii. 

Walt a raoineiit, 
thou touch a light- 
ed match to the 
bu r ner . I f too m uch 
gas is generated 
the carbide in au~ 
toraatically liftetl 
out of the water, 
as shou n. and the 



generation of gnsi emsea until mote is 
needed.— rontrfbuted ljy Fred Craxvford 

Curry, Brock vi Me, Ontario, Canada* 



FRAME FOR HOLDING MILK CANS 
WHILE SOLDERING 

In a shop where soldering milk cans 
fornix an Li:ti|)ortaut Item of repair work 
the frame shown in the iihistmtioii will be 
found convenient. Placed on this frame a 
40-<it. milk can can be rotated frcel}'^ so that 
the seams in the breast of the can may be 




uulckly ami ensMy soldered. Tlie frame 
may be held in the lap of the operator, If 
it is more fanivetiiciit. To solder the Iwt- 
tom seam, an arm U fastened to the frame, 
so ns to support the ludlom of tim can 
when Inclinml for this soldering, nayn the 
Metal Worker, ami the frame is then taken 
In the lap of the operator, who turns the 
can and at the same time solders the seaiiu 
The const ruction of the frame la shown in 
the li lustration. 



To renovate Tarnished Avork make f\ p<d- 
Ish of 1 qt* good vinegar, 2 ok* butter tif 
antimony, 2 Ois. alcohol and 1 qt. oiL SliaKo 
Avell l>cforc using. 



For oil gilding make an oil siae of calcined 
reil ocher ground with the best and oldest 
nil. Add oil of turpentine to maike it work 
frt‘ely when ready to use. 
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QUICK BOILER MOVING 

All eii; 4 inroi' \\t\yi from Sumloy 

moriilD^ until tlu‘ rDllowlng We^liiesilay nt 
2 ]K m. to roiitu‘iLt up smut* iiiiW bollcrn 
tUut lunl jn.st Ipoorj iiLstnlliMl, iitui bmik tlio 
f^omirf.tioiis of tin: iiUi tniilorst iiiul uujvi> 
tlif'iu from tlso phiut to tlif c■^lr^^ on wlili'li 
thi‘y to In? shlppcnl. Ho telli^ iu tlio 

Eii^iiieor*?i Review liow lie ilhl Jt wltli ttio 
IjoI]) of but two wliito men nml it gtiiijij of 
soutlifrn He says: 

When the order cume, T eomplolnl my 
luoasuremeiits for coimectiii^ the new boil- 
ers lit the ciitrino ami ptpiii^r system mid 
starting? up the shop, out and fitted the two 
6dn, and one 4dn. ronneelions that were 
necessary. (letUUfj in soiuo uiore men these 
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SkIJ for MovLn]jr Boilers 



were creetetl iu phi<^e that ui^ht ami the old 
boiler eomiei'tioiis brokon ami ptuggett, 

The next moruiiig the fronts ami slays 
were taken off ami the boilers atripfied* A 
erib work of Mocks was tlieti phieed under 
eneh end of the boilers, and with jacks they 
were raisetl ch^ar of the settiiigsi anti secure- 
ly blocki^i.1. A gang of men then pulhHi do«'ii 
the brick setting, ileamvhtle I had the car- 
penter get out some skids of t> by g in. tini- 
beiV as shown in the sketch. As soon as one 
of the boilers was clear enough to work 
on, it was lowered down onto a skid, While 
this work was going on, I had ti hole imnle 
in tile tmiler room wall large enough bir tht* 
boiler to pass out. and by the time 1 had 



boiler was on a ear, with all the fittings, 
securely braced and ready for moving. 

In the uieanttme the otiier setting had 
been rcmovtM.1 and the rubbish cleared away 
so we had a clean sweep at the other holler, 
and tVednesday morning at 7:40 oVlook 
exory thing was ready for the freight. This 
job might hax'e been accomplished more 
quickly if we liad had lietter facilities and 
e^mipefent help. 



BEST ANTU FREEZING SOLUTION 



The best anti-freexing solution for the use 
of motorists is prepared by the following 
rt‘cipe : 

Mix mid filter 4^4 lb, pure calduin chloride 
and a gallon of warm water and put the 
solution in the radiator or tank, Repinice 
evaporation with clean water, says the 
Motor Age, and leakage with solution, 
Pure calcium chloride rtdails at about 8 
cents per pound, or can Ih? procured from 
smv whtilcsaie drug store at 5 I'ents. 

— ♦ ** ■ 

A ROPE PIPE WRENCH 



A rope pipe wrench which may be ope. 
rated by one man Is shown in Tig. 1, The 
rope is wrapped ou the pipe and toggle as 
shown, then, holding the ends of the rope 
in one baud, the operabir pulli^ the toggle 
xxdth the other. Tu operating the device 
shoxvii in Fig. 2, which Is used for heavier 
work, one man is rei^nired to hold the rope 
cuds and another to handle the toggle* Thi.s' 
device, says American ^fachinist. in catted 
a Spanish wiiidhifts, and Is used hy seafar- 
ing folk, 

A method of gtlndlng a jiulley on a shaft, 
or grinding a shaft hi the boxes, is shown 
in Fig. li. The ends of the rope are pulled 




the track ready the 1iri?t boiler was on the 
rolls. Hitch lug the blocks to the skid we 
soon had the holler walking out In great 
shape. Tuesday morning at 10 o'clock this 



alternately. The hand-rails of marine eu* 
giiies are polished by wrapping them with 
emery cloth which Is worked by a piece 
of spun yarn instead of rope, as in Fig. 3. 



POPULAR MECHANICS 



NEGATIVE NUMBERING DEVICE 

Tli(^ iio^^ativo-inimborin^: or iiKtrkiiijj (It:- 
vice sliown tii tlib iliustniUon is very simple 
in ecjiistruf'titm niid ’will mv^i time for tbe 
I)lioto^nij}heL it. 

To nuike tlie device prepare a brass strip 
^ty Into its face tlie inverted mini- 

beis 0 to S iiiitl screw tlie strip ht tlie edge 
of a printing frame. Then constniet a 
fiimdl pantograpli ligLit ash strips and 
tirjiss screw eyes. 

To iinmber a negative put the plate, with 
its dull side out, into thi? fniiiie and pick 
out the eoneet figures on the brass strip 
and transfer them neatly to the negative 
!)y holding tlu> i,voodeii block to which the 
pantograph is attached liglitij^ against the 




Tuol for Muuibering Neg:atJvc;» 



frame with the right liaml and tracing the 
tlgnros with the left. Klip the wooden block 
ba<-kwiird or forivaixl to get the right spac- 
ing. 

Keep the tool with the printing frame in 
a drawer of Its own, says a correspondent of 
the American Machinist, so tlmt no time is 
lost in [ireparing or assembling^ the parts. 



WATERPROOF POLISH FOR WOOD 

Put into a sloppeil liotllo 1 ]>1. nicolioh S 
ox, gum heiixoin, Vi or. gum sandarac and 
^4 oz, gum anime. Pnt the bottle in a siiud- 
Inillt or in hot water till Mio solids are dis- 
solved, then strain tlie solution and add ^4 
gill best dear poppy oil. Shake well and 
the polish is ready for use. 



UB 

TO TEST THE CAPACITY OF AR- 
TESIAN WELLS 



Where a weir cannot he hiiilt, the follow, 
itig tej3t of the capacity of an artesian well 
isi recom mended- by a correspondent of the 
Crane Valve. 

Lay about 40 ft of 10. in. pipe, with a 90 
deg, elbow looking np from its outer end. 




the Capacity of an Artesian Vr'eJl 



horizontally from the well. Tap the pipe 
near the well and attach ii snuill force 
pump* Lot this pump draw from a bucket 
a soUitiou of re<l aniline dye, One stroke 
of the pump will force about 4 ox. of the 
red dye into the water passing through tiie 
pipe. When this stroke of the pimip strikes, 
, start a stop watcl^ ami wiieii the colored 
water shows at the elbow, stop the watch. 
Thus the exact time taken trs travel the 
length of the pipe iiiiiy be ascertained, and 
with this time and the capacity of the given 
size of pipe the amount of water passing 
per minute may he figtireti. Tins test will 
come within three-fomtli.s of cine per cent 
of being sihsoliiteiy correct* 

— -♦ 

CALIPERS MADE OF PINCERS 



To make a pair of calipers of a pair of 
pincers, heat both hatidics of Ihe piiicei-s. 
so that they will bend to meet at the ends 




easily. Then file the tips of the bent han- 
dles to a point* Tins makes a very harubv 
tool,— C'mitrilniteil l>y Jack Wener, 2247 F 
KL, Los Angel es. Cal. 



SHOP NOTES FOR 1906 



A book for men of every craft. 0>n** 
taiof 228 6^7 articles and over 



500 il lustration-* All new kinks^ Price 50 cents^ 
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POPULAR mechanics 



AUTOMATIC ELECTRIC INDICATOR OF WATER LEVEL 

IN DISTANT DITCH 



r am in of fin elpotrk t^pneratiug 

wljjf'li oi'diiiiirily ojienUoM ivitb wnbT- 
Willef in bmlifrlit in an othmi 
ilitLh to within 300 ft, of the stilt ion, whom 
II wiisti' mite ifl ]iliU-od, From there the 
water is tciri'iiKl in ii inpe. In order to eiirry 
the proper loud witlnmt too mneh 

water, it is necessary for me to know the 
depth of waler in the ditch :\t nil 
I am rmmiii;: a 50 kw. alteriiatov in iinil- 
fiple with another Hpt of alternators 10 
miles away» Both [da ids are short of watiT 



tlie ditch is 6 fl. deep, The dlnffrnm will 
make the (a>iistriif'tion readily understood, 
There should always he one of tlu‘ six 
li^^hts tairnin;;^ and when two Tmrn it Jndi- 
i^ntes a fi-in. level. For example* wlieii 
lanipfi 5 and G are huminj: there would lie 
fL of water in thi" ditch. If No* G 
>foes out there is imly a ft. of water; if 
No* i and No, 5 lifflit there is 4|;! ft* of 
water, and so on* 

The contnet ixduts. 1, 2, 3, 4, a and G, are 
placed on a wood hluck 14 in. x 14 In. x 1 in, 




at times and then it Is necessary to use 
sloatji when the loiuh is at the maxiuiuiii* 
i can nsually hold the load during the day* 
^[y plant has a 6 mile ditch and the other 
a I'Diile ditch. Both ditches cause a KT'eat 
deal of troulile in stormy weather* 

The lOH-yd, tri[i in the dark to j^et the 
water level wms a great annoyance; even 
in the day time it took time* so T studied 
out the following plan to indicate the 
water. Tt Is so simplp any electrician can 
install one, and it has worked to my entire 
satisfaction, Mj' Indicator uses aii lampe, as 



4’he woo<leii lever is 6 ft* long^ with the 
iiOH:ative wire connected to the conta<‘t 
point on the lever wilh u flo*vihle wire long 
enough to allow for travel over the six 
contacts. At the other end of the lever la 
a flout which T made of a h)ock of wood 
S in* X S in. x 10 in* At the station a posi- 
tive bus bar connects to the six lamps, 
from each of w^hich leads a wire to the 
contact block, where connection is made 
to Its corresponding contact nnmher, I 
used No. 16 wire for the outdoor lities^ 
about 3,000 ft. was required. For the lamp 



signols 1 nsenl HO-v. lamps* By plac- 
ing the coutact pniJits at uearer or farther 
intervals ibe device may be made to iiidi' 
cate cliatigep iti 3-iu. levels, or 1 ft., but 
for my purpose the 6-In. change in level Is 
f;nfliHentIy exact.— Crmtrll m ted by l^e R* 
Clurke, R. R. Xo, 2. boKemaii, Mont. 



EMERY WHEEL ARBOR 



All emery wiieel arbor to rig on a lathe 
is shown in the sketch and is the device 
of !M. C. ’Warimek, of Farmington^ 111. Jl 
consists of a flange eoupUngt C, iu this 




Bmery Whc«l Arbor 



case in. in diameter, and a length of 
piping, A coiipliiigH H, is put on the tail 
stock end, into wliich is screwed a plug^ A. 
for tla^ center to laild, If the plug iverc 
inserbxl in iJie pipe without a coupling the 
threads would cut through, being tiireadfHl 
both inside and outside. A solid bar of iron 
may be substituted for the pipe* The flange 
may be trued in tlie lathe* 

> 

if you want anything and doidt know 
where to got it, write Popular Mechanics. 
Information free. 




AIR DRILLS FOR DRILLING 
MARBLE 



To suecea3full3" drill marble with a pneu- 
matic drill, an ordinary twist drill is pro- 
riared as shown In the illustration. The 
twist is removed for a distance of about 
i^-iu* from the point and the face of the 




*'The Drill i:» drotind Square" 

drill is ground sfiuare, which gives it the 
appearance of an ordinarj' screwdriver. 
When running light willi this drill the speed 
should not exceed 70 revolutions per minute* 
and wlten pressure Is placed on the machine 
and the drill Iwgiiis to cut, reduce It to 30 
revolutions. In this wny marble can be 
rapidly and econoinicall.v drilled. 



METHOD OF TELEPHONE WIRING 



A inelhod of wiring ami connecting two 
short line battery call telephones is shown 
ii] the iJlust ration , The chief feature of 
lids method Is that it permits the use of 
the ordinary two-contact push in place of 
the unreliable three^conlact push generally 
made use of in this type of ’phono. Figures 
1 and 2 show the transmitters and receiv- 
ers in series with the luittcry when con- 
versation Is going on. Figure 3 shows in- 
duction coll In series with transmitter and 
having a closed secondary through receiver, 
This kink is contributed by a reader. 





Plan of Wiring and Conne^ticig Two 'Phones 



No MecliAnic "5 Library is complete without VcL II. of Shop Note3--22S pages; 067 
articles ; 500 illustretions. Price 50 cents, postpaid* 
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POPULAR MECHANICS 



HOW TO MAKE A PARALLEL RULE 
FOR THE DRAWING BOARD 



A vefy iis€‘fiil lira wing device, wiiiel] saves 
tiHie iiiul (loos better \vork than tbe T- 
sijuare, :is b,v its use it is impossible to get 
ii liiie out <tf parallel tiirougli oareiessness, 
was constructed hy C. D. Gilbert, St. Johns- 
burg, YL, who tells how to make the in- 
striimcjit: 

UiilesH one has a lathe the machine shop 
must he cal 1^1 upon to make six brass poh 
leys, four single and two double as shown 
in the drawing. This is the only expense, 
assuming^ of course, that the device is to be 
used on a drawing board one already has* 



up and down the hoard freely, luit leaving 
very little end play. iHcrciv the pulleys on 
the board, as shown b}' the drawing, and if 
there are cleats on the board remove them 
nml proceed to connect up. 

Beginning at Post 1 fasten the end of the 
line under the hexagon nut and bring H 
over the under side of Pulley 2 (the hoard 
being in the position shown in the drawing, 
face down), then to the lower groove of 
Double Pulley 3, to Doulile Pulley 4, then 
over the upper side of Pulley 7 and to I*ost Ih 
There it is given one turn around the post 
between the two mits and starts hack to 
Pulley 5, then to the iipper groove in 4, 
crosses^ the other part of the string to 3, 




The holes in the pulleys are drilled to tit 
easil.v a l-in. roumi head screw. Other ma- 
terials needtal are a piece of hard wood, 
about IVi! ill. longer than the hoard, and 
suitable for inakiug the straight edge, aa 
shown in illustration, two brass binding 
posts from the carbons of some discarded 
dry batteries, and a few feet of good fish- 
lino. 

To make, put one of the posts through the 
end of the straight edge, about % in. from 
one enth countersinkmg It slightly, and 
s^u-ew the chock imt ut) snug, and w'lth one 
side of the hexagon nut square with the end 
of the ruler, so that it will slide easily 
along the board. 

Then lay the ruler on the board and put 
in the other post so that the ruler will slide 



next passes to S, and back under the milled 
Jiut on Post 1, Now if drawn snug all is 
ready for business unless the ruter has been 
pulled out of square; if so, loosen the milled 
iiut at Post 6 and slide the ruler along the 
string till correct The line will stretch at 
first and have to be taken up, but will soou 
work all right. 

The cleats which were removed from tho 
i^oard must now be notched to allow the 
strings to pass and replaced, when all is 
complete. If one has several hoards, a 
frame may be made which will hold tbe 
largest one, and the device attached to that, 
when one can readily change from one piece 
of work to another by simply changing 
boards— often an advantage to a busy 
draughtsiinan. 






IDEAL TOOTM OUTLINE FOR CIR- 
CULAR SAW 



A exiitrl in the WooUworkvr 

tif wbat liy (ronalders nii Idoiil toofii 
outline for a drcular saw, Ho saya: 

Lot UH consider snob a saw at work. Sup. 
pose tbe saw to be 24 In. diameter, with 




4S teetb^ wtUcli makes the teeth praetieaJly 
apace. SuppoBlng this saw is imik- 
in;: a 3- in. eiif— that is, 3 in. of feed for 
one revolution. It Is obvious Hint eacii 
tootb cuts a 8havin^ 1/16 in. Ju tblekiiess. 
If wo could dcaTV a circle l/16dn. smaller 
than that of the saw, we should find that 
the tiaw Is dull only outside of Ibe line 
where the eald circle crosses the face of the 
tooth (Fig. L n.b>* 

How shall we sharpen";' This dull point Is 
but U trifle over 1/16'in. long, but Is prob- 
ably leas than 1/124-in. deep, Con^e(;uoiit- 
ly. If shan^en ou the back, w'e must 
grind or file 1/16 off all along the periphery 




line, and as statwl by another, the 
saw js Vs'ln. sLualler when we arc 
done. On the other hand, If we grind or die 
on the face of the tooth, wc will havo less 
than 1/124 dn. to grind to obtain a sharp 
point, but we sha^n't lose anything like Mi- 
tn, in diameter. Considering the size of 



said aaw, and the gauge as well, I think it 
tdivjous that such a saw will stand up and 
rip for a long time; and I may safel 3 ^ con- 
tend that every semblance of a corner wdll 
he gone when it comes up to the file room* 
These (^nditious are true in eonj unction 
with the upset swage, only to a greater 
extent. 



ERASING MACHINE FOR DRAFTING 
ROOMS 



Kreiineiitly In drafting rooms, such records 
as street rtn-ords* ]dat books, main records, 
etc., n'li'e kept ivliicli 
bave to be changed 
fn.mi time to time to 
sliow new pipe llnc^f, 
and thus a great 
deal of erasing Is oc- 
casioned. To do tilts 
work ipilckly and 
neatly Ihc erasing 
iiiacliiiio may he eno 

]>IO.VC(h 

To make tills nin- 
ihtne, procure uii oi- 
d ilia 1 3 ' dental engine 
or mil cl line, such as 
is used for drilling 
teeth, and, instead of 
tlio drill uschI hy the 
dentist, set a circular Ink eraser in the 
mandrel by moans of a small screw. An 
electric motor n];i,v he atliiclied to the ma- 
chine, or it may be run hy fool power. Tn 
operating it, merely guide the eraser by 
means of the Iiamlh?* 

A few points, liowover, should he kept lu 
mind, HJiys the Progressive Age: The eraser 
must not he presseil too liurd on the paper, 
and the mueliiiie must be kept at. a good 
speed. 

M'iih good [niper the eraseil spot will 
have a hard surface, and the erasing will 
he hill'd noticeable. The lime required Is 
very short, ,aiid the operator quickly hecomes 
an espert at erasing by machim*. 



NATURALIST'S PASTE 



For mounting spcciineni^ make a paste of 
thick niuellage of gum arahie and powdered 
Btarclv. Suitable for artificial flower makers' 
use, also, and for sticking wafers, paper or- 
naments, ete.+ to candies and cakes. For the 
last mentioned piirpopte^ add ,n little lemon 
juice. 





MOW TO LAY GALVANIZED IRON 
ROOFING 



Tlio of ^falviinizeJ iron for ^ft^iieral 
n^ofli);;: ’work lias iniTrast^d ^xroutly during 
pnsf few j'o^ars. It Ima many features 
wlili'lj tt>iuiueiul It :is a rootlu;; material, 
but difficulties have becu experienced by 
lici^iiincrs as to Uic proper iiiethoil of u^h 
plylii^ it to the roof. The ’vvclgLt of mate* 
rial used Is rat her heavy to permit of 




i ™ 

i u 



ri*. 1. FJ* 2, 



A 



, Cleat 



t. 




and slightly hammered with a wooden 
iDHilot, The tiuished seam is shown in Fig. 
C. It will be seen that the second sheet 
of galvanized iron, cut Vi longer than 
the first, laps over the former, making a 
sort of head whh'lj prevents ’water from 
dd\'ing Iiu {’leats liold l>oth sheets iirmJy 
to the roof and ate nailed aliout 12 in, 
apart. Koofs of this character, when laid 
’^vith No. 2S ffaugo iron, cost, he saj^s, very 
little more than the cheaper grades of tin 
and do not have to he painted. Some of 
them have been in salisfiu^tmy use for 
eight and twelve year^. A name applUnt 
to this seam which, though some’\vhat long, 
describes it well, is half double standing 
seam, 

* > » 

TO MAKE A SPRING FASTENER 
FOR A LATHE POINTER 



riff, .1. Fiff. 4, 




double seaming, but a metliod tlial h:i.^ been 
evolved by a eorrespoiidont of the Metal 
Worker is found vei^ sadsfactnrj'. By 
this lie says that galvanized iron roofing 
can bo put on at low cost, that it Is water 
tight and iu sitibjcct to no buckling in the 
joints, does away ’ivith double seaming and 
is considered more suitable than the latter 
for moliug purposes ’ndierever it can he 
laid oil a roof ^teejar ihaii 1 to 12, 
nsilvauiKeil iron of No. 2R and heavier 
gauges Ifli used, the sheets being lap-seamed 
and soldered together in strips in the shop 
the prot>ei‘ length to ajiply to the roof. 
After the sheets are fastened together a 
IVi'in. edge is turned up the entire length 
of one side of the sheet, as Indicated In 
Fig. 1. This operation is done ’ivith tongs 
having gauge pins set at the proper point. 
Tlu> second operation consists In turuiog a 
strip Vi ill- wide toward the sheets as sho’wn 
in Fig. 3, This Is then laid on the 

roof, :uul a cleat about S In. long and I in. 
wide made of galvanized iron Is nailed to 
the roof close to t!ie sheet and bent over 
it. as shown in Fig. 3. 

A second sheet having V/^ in. turned up 
is now brought against the sheet and 

bent over both sheet and cleat, as shown 
in Fig. 4. The cleat is then bent back- 
ward over the second sheet and cut off 
close to the roof, as In Fig. 5, after which 
the seams are drawn together by double 
?e,aming tools, as the ncrn?jon demands. 



A feeler or pointer, used for setting up 
work on the lathe where the work has a 
bole tiirougli it by which it is to be trued 
up. is shown in tbe iliustralion. The spring 
S Is made of a straight piece of ’Ti'ire with 
an eye turned on each end. TliL-^ spring is 
sprung around an arbor. A, and a pointier, 
\\ is passed through the eyes of the spririg 
and over the arbor. The tension is suffi- 
cient to hold the pointer in place. 

When the arbor is rotated hy liaml, it 
carries tlie pointer around with it to test 
the accuracy of the t^clting. This devici^. 
says a correspondent of Macliinery, is of 
the most service for heavy and awkward 




Spring Fastener for a Latti« Pointer 



shaped pieces, as they iMii lie set and fas- 
tened without starting the lathe. For set- 
ting on the lathe carriage cylinders, bush- 
ings, etc., that are to he boml with a bor- 
ing bar, it is handy also. For small holes 
ill ’work, use a very light arhor. with a 
short si>rlng and poluter F^or setting to the 
outside of a liub. hend the end of the 
pointer hoop-shaptMi 

i* * » ■ 

PLUMBERS' CEMENT 



A good pliimhers' cement consists of 1 
part black rosin, melted, and 2 parts of 
brickdustT tboroughly powdered and dried, 





POPULAR MECHANICS 



Hi 



MYSTERY OF BOILER EXPLOSIONS EXPLAINED 



The * ^Lap-Joint Crack'* is the tlreatly Dreaded and Unseen Danger 



A locomotivo Fitnndin^ IcTIjr on Xh^ tmok 
m- hnnlin^ u train, in apparonll.v a ta'rfwlly 
normal ocmditroTi, p.vpiodes without warn* 
Ins: ii fii'ont fnctory is busy with hundreds 
of t)])ora fives at work, when suddenly the 
KtruLdiire Is turn asunder and the air is 
filled with the cries of the injured iiinl 
proa ns of the dytiij^. Both disasters were 
wholly unexpected. Usually the eii^:iiieer 
and lirLanaii are among the dead, and to<« 
often blamed hy an unthinking puBJir for 
carelessness, when in fart they were 
wholly liiiujceiib 
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Brockton Lap-^JoInt ExplOBlon—Boller Wms hyrlrd 
2lA Ft. aitd Moved House 16 In, 

The exiila nation of a very large propor- 
tion of these aceidents lies In the *"I.ap- 
viol lit Crack”— an insidious, uuseeu danger, 
widch cannot he found save hy tearing a 
boiler to tdeces, and which tuny t^xlst for 
years without giving the slightest warning. 

The expert of a well-known holler Inspec- 
tion company, in the Locomotive* goes 
into details of fills dang*'!', from which The 
following is condensed or quoted: 

A *dap-joint evaek." as the name implies, 
is a crack in a boiler plate, which follows 
the g'^nenil course of the longitudinal lap- 
riveted joints by which the plates of the 
boiler are held together. Any kind of a 
"rfvk possessing this peculiarity of posi- 
tion would, strictly speaking, be a '‘lap- 
joint crack but the name is usually ap- 
plied to one partleular kind of defect, which 
is illiistrattHl In Figs. 1 and 9. The niaiu 
thing to observe In connection with Figs. l 
and 3 is that the crack, although It may 
occur In either the inner or the outer plate 



of the boiler, always starts from the face 
of the affected plate which is In contact 
with the overlapping plate, ]irngressing into 
the metal more and ni<ue ilei'ply until the 
holler is weakened perhaps to the point of 
explosion: and Ixdug itself so situated that 
it eaiiuot be seen from Lather the inside or 
the outside of the holler. It is this pecul- 
iarity of imsition whicli makes the defcLd 
BO dangerous, the Birongth of the plate 
being sometimes greatly rc<iucctl before 
there is any exteniiil, visible cvideiu'e that 
1lie crack exists at ail. 

One of the iiKJst on fortunate things about 
Ihese hidden cracks is that they show a 
markfHl tendem'y to extend nearly through 
the iifTecIc**! jilatc for a considerable" flis- 
taiice along tim joint, without actually per- 
forating It anywhere. Mg. 3 illustrates a 
well -marl; c*l ease of this sort. Tlie pioc*^ 
of jdate which It rcfireseiita was cut out 
of a boiler that was affected by a lap-joint 
tu'aci; The crack, in this iustaiice, did Jiot 
nttiially perforate the plate at any point, 
but It exiciuUxl so nearly through It that 
the specimen here shown was lient over 
T>y hand. The iu>sltion of the edge of the 
overhifjping phitc is indicated, in this en- 
graving, by the dotted line. 

The two uiulii ciuiseB of lup-joliit fTacks 
are the treatmeut the plates receive during 
manufacture, and the action to which the 
holier is subject on account of steaiti jires- 
surc. 

First, as to the processos of maniifficture 
and their effects. Tn rolling plates Into the 
ry I iudrical fonn, preparatory to riveting 
them up into sIipIIn, the rolls do not "grip'* 
the plate as elTeclIvely near the end of 
the operation as tliey do In the middle of 
it: for the hist end has a tendency to slip 
off the first roll, and spring back so us to 
be flatter than Ihe deninN:! radius would 
require. If the plate were solid, and liad 
no rivet holes in It^ the rosultlng cylinder 
’would look something like Fig. 4, one end 
of the shell "standing off” from the gen- 
era] curve, as represented. Tf. on the other 
hand, there are one or more roiva of rivet 
hole& along the edges of tlie plate that la 
being rolled* it may easily happen that the 
plate takes a sh.arper bend along one or 
more of these rows of boles, owing to the 
weakenhig of the plate at these points, 
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Ftc. 2. — Settion A 

BoiJ-tS PLA-m WITH A 

Lap-Joint Crack. 







Kfcs. 6 AND 7. — Behavior op a Lap-Rivetco Joint under Pressure, 




froru tbo removal of the nmterinl hi form- 
iriff the holes. The ends of the plule, 
>x'here tb^y come toi^ether, ui»y then 
sent the aspect represented on n (jreaHy 
exaggerate! scale, in Fig. 5, CarelcH^ 

edging provinces stresses, often of consider^ 
able magnitude. 

The steam stresses are shown in Figs. G 
and 7* Fig. 6 represents an ordiiiiiiy 
double- rivetetl lap-joint, and it is to be oi>- 
aerved that when the boiler is under stesun, 
the tensions on the respective plales which 
are united by the rn'ets cannot possibly 
act in otic and tbe same straight line. The 
plates do not abut against each other at 
the edges, but are laid one over the otlier, 
and the tensions to which the plates are 
subjected must be related to each otlier 
somewhat as indicated l»y arrows. It is 
evident, therefore, that there will lie a ten- 
dency, in such a joint for the rivets to 
*‘cy>ck up^^ somewhat after the fashion 
shown in Fig. 7, Tbe action will not be 
as violent as here reprosente^t but tbe ten- 
dency will bo for tbe Joint to be deformed 



towards a position in which the two over- 
lapping plates would come into one and 
the same straight line, as suggested by the 
dotted lines in Fig. 7. Tbe parts of the 
plates which lie between the rivet shanks 
and under the rivet heads will be held 
tlrmly together by tbe rivets; ami the * 
bending action to wliLcIi the plates are 
snbjetrted xvlll tberefore be most severe im- 
mediately under the edges of the rivet 
heads, where it first becomes possible for 
the plates to bend to any perceptible ex- 
tent. As tbe steam pressure in the boiler 
varies, the bending action upon tiie plates 
will also vary, and hence there will be a 
tendency, sooner or later, to form a crack 
in the plate, either at A in Fig, 7, or at B. 

Tnsisrniich as the hip-joiTit crack appears 
<uily in hip joints, the use of Imtt joints, 
as showti in Fig, 3. is recommended ^'ls pre- 
venting the trouble. The use of the butt 
Joint is increasing, but probably 35 per cent 
of all tbe boilers in use today in the United 
States still have hip joints and their iiiumi- 
facture contlmics. 



IMPROVED DB3K ^PHONE 



The desk ’phone is often in a busy inards 
way and takes uj> too much space, also It 
iH frequently knocked off with injurious ef- 
fects to the instnimeiit. An apprentice in 
our machine shop contrived the method 




To Keep the Desk ^Phone Out of the Way 



shown in the illustration for overcoming this 
difficulty. The device requires two pulleys, 
a cord, ivolght and two eye screws. The 
w’eight eun be a shot bag of sand or shot of 
the same weight as the ^pbone stand, A. 
The device has proved a great improvement 
over tbe old arrangement and is recom- 
mended to others*— Contributed by F. A. 
Grier, Jr*, Sallghnry, Md. 



COMPOSITION OF BABBITT METAL 
FOR STREET CAR MOTOR 
BEARINGS 



Tlie following compositions are reiwi- 
lucndcd by the Media idea I and Electrical 
Association : 

The following babbitt ini^tal composition 
umkef^ a long- lived and tough metal, that 
will not pound out nor he too severe on the 
armature shaft: 100 lie tin, 10 lb. copper, 
JO lb. antimony, 



are using the following composition 
with good results: 83^ lb. tin, Sv^a lb. anti- 

mu ny, 8% Ib. copper. 

Our motor bcarliig^i have without rehab- ‘ 
bitting an average mileage of 52,100, with 
an oil cousumption cosrting |0.0S0 per 1,000 
cur- miles, the (‘Urs being equipped with tw'o 
126-h. p* motors. 



A good composition of bearing metal for 
motor bearings Is: 105 lb. copper, 60 or 55 
lb. pbosphor-bronae, 9Yi lb. tin, 25 lb, lead, 
rhosphor- bronze is composed of copper, 79.7, 
tin 10. lead 9.5 and phosphorus, 0,S per cent* 



10 parts tin to 1 part antimony* 



Shop Kotes, Volume II, for 1906, is a use- 
ful book for the mechanic* Price, 50 cents* 
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COIL HEATER MADE OF OLD 

car heaters 



TO DO AWAY WITH SHIMS IN 
ENGINE BRASSES 



Old dfscnrtU'd stroot cfir itifiy tiv* 

Used to iiiiike foil heatft' ,niitalil+^ for 
heating large biimlike striietiires^ where 
' doors are o[iene<l often and hoatiiig is ordi- 
tiurlly a problem. The kind of heater re- 
ferred to those made mider TrehTs patent 
of 1S84. 

Each Hectioii of tlie eoil heater should eon- 




of a length of 4-Jin pipe ea pin'll a I eaieli 
eiidj and with a t-lcL iipeiiing tapped near 
the edge of eaeli eap* Lay ilie seetloii across 
a boiieli made of two haireJfi and some 
]>J]iukf) and as^emlne and eojmeel them. 
Use short nipples and elbows for eoniiee- 
tions. Thread the middle nipple at eaeh eiuL 
right and left-handed, and have left' 1 landed 
threads in one of the elbows. Paint Jill nut- 
lets well with litharge. Fix the pitih ijy 
putting mi wrought iron damps, jik slio^vn 
iu the UluHt ration, when the parts are on 
the henein 

Alakc these damps, says a eoiTospondetit 
of Tower, of heavy %-iin iron, with the 
liHCk liar 1 ft. longer than tlie heater, and 
in a manner to serve as a foot and also to 
keep the beater free from the wall. Have 
the front har shorter than the hack one, 
and curve U at the fop to hold the upper 
length of pipe in place. Offset the back 
har at the top and bend it at the bottom 
as shown. Insert bj-ln. holts through the 
bars between, each st^Tion of pipe ainl holt 
the back bar to the wall. 

Let the steam feed from overhead and put 
an air valve on the return line to insure 
drculatioii. 



METAL FOR GONGS AND CYMBALS 



A sonorous metal for eyinhals, gongs and 
tam-tams consists of lOd parts copper with 
25 parts tin. Ignite the plere after It is cast 
and plunge it into cold water immediately. 



Ill taking up the wear of engine hrassefl 
on wrist pin or erosshend pin when the key 
is driven clear down, back out the key and 
instead of putting in sheet-iron shims put 
in a small piei'O of juih? wood of Just the 
right tliiekness io allow ihe key to come 
(,'vcn witii the under side of the stnt]\ then 
pour in melted biddatt. A h<?Ie must be 
drilled through the flange of the brasses to 
allow for pouring ilie Ijahbllt. 

Every oiigiiicer kiiovs the trouble it 
Io put several shims between the brass box 
and the end of the stiuin especially if the 
boy is a rouiid-ciid oma ns many are. Jly 
using the method ilescaaTterL hrjisses imiy he 
worn up imicli cdoser. even If worn through: 
thi^ hahhilt will fcanj paiT of the hearing. 
This kink is thc' idea of 'W, M, Nostnint, en- 
gineer, jiod will he found vviU'th trying, — 
('<mtrlbuted hy l\ A. Snstius, Stevens 
IVdnl, Wis. 



A CAN SHAFT OILER 



To make n good shaft oiler, take ii can 
that is opened at the top, turn the lid back 
and null It Io the beam. Streten lengths of 
hemp packing fnan the cun to each oil hole 
In the tio.v and fill the can half full of oil. 
The can must be lilled every tu o weeks, 




This method is used ]\y a corrci?poudcnt of 
the Engineers' Review for fjiling a line shaft 
150 ft. long and a countershaft. It works 
successful l 3 % and he goes over the shaftin.g 
every two weeks^ only; thus saving an 
tionr'ft work every day. 
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Of I{rtria1 Fri«** “NiEht”--By Percy Ldncasterp London 



SMOOTHING TABLE LEGS IN A 
TUMBLER 

A good of dmootliing tiiblo le;xa in 

a tumbler is described by a corresponds tit 
of tlio WoodAVorker as follows: 

T have u tumbler about 6 ft. long ami 3 
ft. ill diimieter, with a ijliaft 11/16 in. es- 
tending llio entire Ipiigth of It. tin each 
end ami bolttnl to tbe head is a cast iron 
flange 12 In. In diameter^ with 314 iu. nSet 
sei*ews in the huh of eaHi to hold tbe tum- 
bler to (he siinrts; bearings are elase 
to the ends of Liiiublcr. Uu ouo eml 
mid ntt:ielu'<] la the bead Is secured 
a rim of the neecssary size to secure 
thc^ proper spcesl, \^‘bleh is 36 r^‘volu- 
lions per ininute. The tumbler is fllled 
nbout half full of Jogs, and a lot of semp 
sandin^per is put In with (be legs^ and the 
whole falling about together allows tbe 
sandpaper to assist in (^leaning the legs. 
Our logs are turned from reasonably gtjod 
alr-drlt*d stock, and after turning are placed 
In llie dry-kill] and allovveil to stay two 



nights and a day before going to the tum- 
bler. In this way the tegs become good 
an<l dry ou the outside, wlilcb aids in get- 
ling tlieni clean in the tiiiiibler. They are 
run about two ^*ind otie-Jialf bourj^, wbicli 
In our case cleans the legs well. In this 
way aia>ut 1,000 center fable legs may be 
smootlied per day. 



HOW TO ESTIMATE CONTENTS OF 
CIRCULAR TANK 



The capacity of a circular tank may bo 
deter Lulnecl hy uuiltlphdng the diameter in 
inches by itself and by /7S54 and by the 
limgtli (or deptii) in iuclics, w’lilcb givea 
the capacity of tlie tank in inches, and then 
dividing by 23b the mimber of cubic Inches 
in a L. gallon. 



Old coins may be cleansed by flriit Immers- 
ing Ibcm 111 strong nitric add and tlien 
w’nshlng tlicm in clean water. Wipe them 
dry before pulling away. 




OriglasJ Frkze, 'The Storm ***«[>«corAtdr"> IVlAgAzInei London 



HOW TO TURN A HOLLOW BALL 

As imiftt iiiiieliiiiists are faaijliar ^Yith tlie 
tnniJng of a sphere l>y mejim of the roin- 
ponud rest, it will not he necessary t« go 
into details* Assmiilntf we have n ball 1 
in. la diameter^ and wish to tiore out the 
inside so us to leave a siiell 1-16 in. in 
tliiekness: A t>teeii! of hardwood is ehunped 

In the chuck and the end tiirncil out cup- 
shaped 2* lirsi ent ) so it will extend 

a trifle over the renter line of the l>alL 
A littiL* ehalk riibiKNl into the wood wtlt 



case. Now the sall^^e A is folded down and 
the carriage iiiovtHj towards the hall untii 
the line C I> is Vi in. away from the nearest 
tK>int of the hall and locked tncre, then the 
cross slide is moved to bring the center 
lino of H in tine with the lathe centers. If 
there is any diffenmee between the diame- 
ter of the hall and the hole in the gauge 
plate j\* aliowiiuce for such difference must 
Ite made In adjusting the tool rest* Now 
the carriage Is liackcd, the gauge is raised 
on a level will) B and the first tool in the 
sl)]i[ic of u flat drill inserted in the tooP 




help to link! the hall firmly In position. Now 
tho tool rest I Fig. 1) Is elainpeii in tlie 
tool post by an L-sliaped piece of stock (LJ, 
riveted to tho Ijottom, Just high eiio^igh to 
allow tlie too], when resting on the sup- 
jKjrt, 1o come to the center line of the ball. 
The tool rest Is made of two pieces of sheet 
metal, A and B, whlcii are Idngecl together 
on tho lino CD, ahowdng A, whicli is tmly 
used as a gauge for setting the tool to he 
fnkieil down. K, F, and t* are guides for the 
tool holder* tho former two also serving as 
stops, Tlie tool holder, 1C i^? made of % in, 
square sto.^‘k, having a ^4 in. hole in the end 
to insert the tools^ which are held by meaiifl 
of a set-stTPW, I. Back of this is the guide 
screw, J, a piece of 3-16 in. stock is fastened 
to the end Jiii^t long ciinugh to reach down 
into the semi-circnlnr aperture cut into B. 
K is a crosspiece fastened to (lie bottom of II 
ti» Insure a wide hearing nn llie tool rest. 
To adjust the toot rest in position we meas- 
ure the distance between Ihe aperture cut 
in A and the line C-H, say Vi in, in this 



liolder ill such manner that when the tool- 
holder is up against the stops k>F-G the 
point of the drill will be 1-16 in. away 
from tlie eilgc of the hole (Fig* 1). Turn-' 
iiig the gauge plate down the carriage is 
again mo veil up to the stop and locked 
there, the h*all having been previously cen- 
tered, wo now take the first cut ivitli flie 
tool np to the stop. The chips may bo re^ 
inovrtl by hlovvhig into the hole with a 
blowpipe* Back up the carriage again and 
turn up the gauge plate and insert the sec- 
ond fool and turn the guide screw J to 
such position that both cutting edges of 
the tool will lie I-IG in. away from the edge 
of tlie hole in the gauge at either end* 
<h)co more the gauge is foJded down, the 
(“arrlagc iiiuvt'<l up to ihe sto^i and we take 
the second cnt. In each of the suhseQuent 
cuts nnoiher tool must be inserted, shaped 
to fit that part of the circle to he cut away^ 
and the guide screw J iimst be adjusted to 
the length of the cut.— Contrlhuteu by Wm* 
Lachni ieh. Chicago. 
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AlUPFIN PANS FOR 5CREW 
CABIN ET5 



SINGLE ECCENTRIC REVERSING 
GEAR 



Tiimoil imiffiii pans mnkc siitisfiictuiy 
(lr:iw(‘rs for ciiPiuots to liol^l siTowa, hriidsT 
etc, l*rociJi'<^ ilio rotjuired number 
of cost about 10 ceui?t eadi), 

nail u couple of strips on oacb stdo of tlieni, 
pK^viilp ilie caJ>ii]d fraiite with suitable 
ujiys :i3ul tlie Hirr:iJi;tO[iJcn( is complete 
nud Ideal. This is an idea of a cori'espou- 
lieiit of Wood f raft. 



A swingle e('c;oti1iic lovorsm;; SOiir, simple 
ill action am] efllcieiitj is ilescvibcd t[i tlio 
Model Engineer, London. 

Flgtire 1 Is ii fnniL elevation of sheave 
and oriiiikslinft j T1 a disc, or cann bored 
and turned diagonally as shown, and in 



DEVICE FOR LINING SHAFTING 



A cotiveiileid iiistminent for lining shaft- 
lug, described by a coirespoiident of Hit* 
AmeviciUi Machinist, operates as folkmS’ 

Refeiring 1o tlie skeUb, a h Is the line 
to which the slmfl ougld to la* paralhd hfir- 
Izonliilly; a KN[U!tre, c, siiiles in the slit of 
tlic head d, Jind may be cl:impt*d liy the 
screw e In this head? a levt*!, L is pnl at 
a c'orivmileiit jdace ini the longer edge of the 
H<iuarc. 

After drst securing the line a b so that 
Its two I'luis are at the same horizontal dis^ 
tance Irom the einls of the shaft to he lined, 
put the head d on one end of the shaft and 
slide the s<[Ui[!o [ii the sliL of the h(*ad until 
its vertical edge Is ahinit; l/]fi in. or so 
from I lie line* a Ih while l\v the level f keei)- 
ing the longer edge of the si]iiare lionzontal. 
Then hy the sitcw, e^ <‘lamp the S{iuave 
to the head and proceed alotig the shaft, 
putting the lii'ad d on the shaft and level- 
ing the whether the lim* a h 

he* just ill the same dislaiiice from the viuai- 
enl eilge ttie square a.s when tin* latter 
was adjust E.'d ;it the end of the* shafL 
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simple Rrverjtnir dear 



keyed on shaft A, llip throw at cither end 
iudug equal to the travel of valve. G is n 
loose sheave and lo'er-cliileli, which works 
on a £cathcr‘ki*y lei in T3, txiid is operated 
by a forked lever, which is titled with a 
pawl, and woi’kw in a qmulraru plaeeLl horh 
zontally, so that when moving the lever 
from right to left, or vir^e versa^ it would 
operate the sheave and elnteh, and tlius re- 
verse the valve from full forward to full 
hiickwarfl or cut-olT at any point of the 
stroke iiy simply iiotehiiig up, as in link- 
motion. 



InAtTument fnr Lining ShAHlng 



Figure 2 Is an end view of shaft and 
sheave, and Fig. 3 shows the eccentric strap 
with foikt^l rod* In order to accoiiiiuoGate 
Itself w'heu thrown out of center line with 
valve spindle. 

This aftacdirnent was lined jo n portable 
engine used for winding purposes at a smnlJ 
foiiiery. 



Ry this method it Is no! necessary to know 
the varying diameter of the shaft* and no 
Seale or grad nation is waiiti'd. 



SEALING WAX RECIPES 



To make black seating wax use 5 parts 
shellac, h hiriicTdlne, fix:, pi up resin* 4 chalk 
and iVi s^uot. For blue, u=ie 7 parts shellac, 
6 turpentine* 2Vr pine resin, 1 inacnesia. 2 
chalk, 2 blue coloring matter 



popular Mechanics life subscriptions at 
$10; five year* for $3, 




HOW TO MAKE A DOG OR GRAB 



A cloj; or ^;ralj, pasiLv tuiidc aud without 
ft weld, requires^ a piec<^ of iron 4 in. wide* 
% in. thiek and T In. lonj? wbich is enough 
for erne pair. Split the iron with a hot 

chisel, iis indi- 

4 . 

Oft ted in Fig.l. 
Sharpen the 
% hit, place the 
<1 o g, ! > a c k 

I down, on the 
anvil and bent 
down until it 
is in the sliaiie 
sliown in Fig. 2. Piineh a hole at A, Fig, 
2, and round up the eye on the anvil horn 
Ko it will work easily In the link. The On* 
Ifthed dog will hx>k like Fig* 3. The point 




should set in toward the eye % in.^ so it 
will draw when driven into the log, says a 
correspontlent of the Bhicksmlth and Wheel- 



Fit, J 

wrIght, Tlie dottcil lines in Fig. 3 show 
how to set the point. 

■# i » 

SUBSTITUTE FOR WIRELESS 
COHERER 



In experieiieiiting with wireless telegra- 
phy, writes Fverett R. Hough of Johnstown, 
X* Y*, 1 have found that an ordinary tele- 
phone transmllter will answer In place of 
the coherer* if one of the latter ia not at 
hand. The dtx-oherer haminer can he ar- 
rnnge<l to strike the transmitter and so Jar 



the carbon particles apart after they have 
oijce cohered. It works very well, and is 
much better for a begimjer to use than are 
many of the home-made coherers T have 
seen, 

— - — 

CEMENTS FOR IRON 



To make a good cement for iron on iron, 
make a thick paste, with water, of powdered 
iron, GO parts; sai^.'uimionhic, 2 parts, and 
sulphur flowers, 1 part* Tse while fresh. 

Another consists of sulphur flowers, G 
parts j dry wdiite lead* G parts, and pow- 
dered borax, 1 part, Mix by sifting and 
keep as a dry powder in a closed tin box. 
To use, make into a thin paste with strong 
sulphuric acid and press together immedi- 
ately. This cement will harden In tive days. 
Recommended hy the American Machinist. 
■* « » 

REMOVING STRAINS IN METAL 
BY HEATING 



In making springs of piano wire, or, in 
fact any \vire, If the metal is heated to a 
mo<lprate degree the spring will he im- 
im)ved. Piano or any steel wire should he 
heated to a blue, brasi^ wire to a degree 
^^nfBcient to cause tallow to smoke. Heating 
make^ the metal homogeneouB; before 
heating it Is full of strains, 

If a piece of metal of any kind is straight- 
ened cold and then put Into a lathe and a 
r-hip turned off^ it will be far from true. 
Before turning it was held true by the 
strain of the particle^i on the outside, tliey 
liaviug changed position, while the particles 
near the axis are only sprung. The outside 
particles being removed by the lathe tool, 
the sprung particles at the center, return 
to their old positions, Tf, after straighten- 
ing, the metal is heated to a temperature 
of 400 deg, the particles settle together mid 
strnins are removed. 

This is the case In the manufacture of 
saws. The saw is first hardened and tem- 
pered and then straightened on nn anvil hy 
means of a hammer. After It is hammered 
true, it is ground and polished a little, then 
blued to stiften It and tlicn is subjected to 
the grinding process. Before bluing the 
metal is full of strains; tliese are entirely 
removed by the heat required to produce 
the blue color* 

Often u piano wire spring will not stand 
if used without heating* while if heated It 
will last for years,~Contributed by J. H. 
Eeebee, Rochester* N. 
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MECHANICS FOR YOUNG AMERICA 



PARLOR MAGIC FOR WINTER EVENINGS 




By C. H. ClAudy 

Ytm nrp Hoateil in n parlor at ivitli paro 

iLo lunioil low. In front of ymij In?- of foi 

tweoii tlio piU'loi' Olid tlif^ rooin* baok of it, "Plae 

is iin upriprlit squuro of brightly Jivrm 

Imi'Lilni? lights, siirrouiuling a 1i{‘s fi 

^ pvrfoctbv black spiico. Tbo lua- <‘avo, 

giclnii sluiuls in front of this, in few j 

M- Ills shirt sloeves, ami after n b]a<'k 

' I, i fow words of iiitrodnc-tion pro- Tlio 

iJ, to show Uio wonders of rcrtioi 

I bis magic onve. SJiowing yovi from 

plainly that l)Oth hands aro This 
empty, lie points with one Huger to the ln>x, and a 
where immediately appears a small white of the 
rhiiia bowL Holding bis empty hand over end, ^ 

this bowl, some oranges aiul apples drop to eoi 

frtnn his empty hand into the bowl. He Xei 
retiiovi‘s the bowl frtnn the black box, or both 
cave, and bands its contentw round to the with 
aiullema'. Receiving the bowl iigain, he iieatlj 

tosses it into the 

cave, bnt it never 

readies the floor— j'-j .-.cyy.yv, 

it disappears in mid- / /If 



Tlie ilhlshms he 
shows you are too 
many to retail at 
length. Olijerls ap- 
pear and disappear. 
Heavy metal oh- 
Jects, siK'h as forks, 
sponiis mid jaek- 
knifes. which have 
been slinw’U to tlie 
smdti'iice and whidi 
can have no strings 
attacheil to lhen\ 
t\y about in the box 
at the will of the 
niieralor. One thing 
changes to another 
and imek again and 
black art reigns sn- 
prenie. 

Now all this “mag- 
ic” is very siuiple 
and lequlros no 
more skill to pre- 




Th« Magric Cave 



pare or oxeeulo tlian any (‘lover boy or girl 
of fourteen may tiossess. it is based on the 
"Plaek Art" perforniainre of the famous 
Hermann, and relies on u prinelple ot oje 
ti(‘s for its success. To prepare such a magie 
<‘ave, the requisites are a large soap box, a 
few simple tools, some Idack paint, i^ome 
b]a<'k eloth, and plenty of candies. 

The liox must bo altered first. One cud is 
removed and a slit, one-tliird of the length 
from the remaining end, cut in one side. 
This slit should be the width of the box 
and nJ.ioiit five inches wide. On either side 
of the l>ox, half way from open end to closed 
end, should be cut i\ hole, just large enough 
to comfortably admit a hand and arm, 

Xe.vt, the box should be painted black 
both inside and out, and Anally lined inside 
with blaek eloth. This lining must be done 
neatly— no folds must show and no hcaus 
' of tacks. The Inli^- 

nor must be a dead 
■yT,.,,-wr ' 'c„hi' i.r black. The box is 
^ \ j painted black first 

\ \ that the cloth 

\ \ used need not be 

I \ \ \ very lieavy ami con- 

\ \ \ scquenfly, inexpen- 

\ ' - \ sive: but If the clotb 

^ \ , sufTii iently thick* 

* a H I jio painting inside 

is rofiuired. The 
/ f , , wiiole Inside is to tie 

J cloth-lined, flooi\ top, 

I i' I Sides and end. 

' Next, tlie illumi- 
I ^ I iiJitioii in front 

AS^f^uQtr A , must be arranged. 

(D 4 f If you can have a 

! S I plumber make yiru 

i I j a sipiarc flame of 

I ^ gas piping, ivitli tiny 

g ^ f I ,il] along il for 

I 1 1 / I the gas to escape 

I I and lie lit, and coii- 

In r / nect this by ineani! 

I / of a rubber tube to 
J / the gas in the boiiso* 

ic Cive so nincb tbe better^ 











ruiruiJJllv 



imt a plentiful supply of short camlles will 
tlo just as wellj ulthonf^li a little iiioie 
trouble. The eandJos must be dose together 
:iij(l on little brackets around tlio 

whole fraift of the "‘cave'" {see tliagratnkj 
and should have little pieces of bright tin 
hehJiKl tbeni* to throw {he light towards the 
aiidieiiee, The whole fimction of these can- 
dles Is to daz^'lc the eyes of the apeetators 
and prevent I hem seeing very far into the 
black box. 

Fitiallyj you must have an assistant, W'lio 
must be provided with either black gloves 
or hhiek hags to go over his hands and 
arms, and several baick drop curtains, ai- 
tnebed to sticks greater ill length than I lie 
width of the box, which are let down 
through the slit in ihe top. 

The laultenec room should have only low 
lights; the room where the cave Is should 
be dark, and if you oaii di'ape portieres be- 
tween two rooms around the box t which, of 
course, is on a table) so much the better. 

The whole secret of the trick lies in llic 
fact that If light be turned away from any- 
tiling blacky into the eyes of him who lookSj 
tile nmcli fainter light reflected from thi^ 
black surface will not affect the observer's 
eye, CoiiseijueiiUy, if when l.lie exhibitor 
puts liis hand in Ihe cave, his eoiifeileratc 
behind in sens his hand, covered with a 
black glove and holding a small bag of 
Idaek cloth, 111 which are oranges and apples, 
and [lours tbi^iri from the bag intit a 
dish, tlie audience sees the oranges and 
ajiples a[ipcai\ and does not see the black 
aim and bag against the black background 
at all 

The dish appejirs by having lieen placoil 
in poHiUon b(d]iiid a black curtain, wbUli 
is snatched swiftly' away nt the proper mo- 
ment by the assistant. Any article thrown 
into the cave and caught by the black hand 
and concealed by a black cloth appears to 
disappear. A 113^ object not too large can be 
made to "'levitate" 1 13' the same inenns, A 
picture of iin.v one present may be made ^o 
change into a grl lining skeleton by suddenly 
screening It with u dropped curtain, while 
another curlatii is Hwiftl,v removed from 
over a pasteboard skeleion, ■^idilch can be 
made to dauco cither by stringifi, or bj’ the 
black veiled band bolding on to It from be- 
hind, and the skeleton can change to a white 

t . 

But illusions suggest tbciiiselves. Tliere 
is no end to the effects which can be had 
from this simple apparatus, and if the 
Tutors are sufhdontly well drilled the re- 



sult is truly remarkable to the uninitiated. 
The illusion, as presented by flenjumn, was 
identical with this, only he^ of conrsCj bad 
a big stage, and people clothed iii black to 
creep iihout and do his hi tiding, while here 
the power behind the throne is but a blaek 
veiled hand and arm. It cmi be made even 
0101*^? compheated !>y Laving two asssLstants, 
□no on each side of the box, wlihli was 
whj’ it was advised that tw(^ holes be cut. 
This enables an ahsolutclj' instantaneous 
change as one uncovers the otjject at the 
moment the second nssisbint covers auu re- 
moves the other. 

It Is important tJiat the assistants reiiiaiii 
invisible IhroiiglioiU, and if portieres are im- 
possible^ a fecivcn must lie used. But any 
boy ingenious enough to follow these simple 
instructions, will not iietnl to be told that the 
whole success of the exbihitioii depends 
upon the absolute fallnre of the audience to 
understand that there is more tliaii one eon- 
cerinx! in bringing about tiie cuHous effects 
which are seen* The exhibitor should be 
a boy wlio can talk: a good *imtter ” — i s the 
magicLaiis call it- — Is often <if more value 
than a whole host of mechanical effects and 
helpers, ft is eKHcatiftl that llie t^xliibilor 
niKl biis confederate be well drilled^ so that 
^lie latter. can produce the proper effects at 
the proper <‘ue from the former. PMually, 
never give im exliibitoii with the *'oave’" till- 
Til you have watched the illusions from the 
front 3^omself; so that yon can determine 
whellier (wer^ thing connecte^I with the drap- 
ing is right, or ’\i hetber some stray bit of 
light reveals what you wish to tomanil 
♦ 

TO KEEP DOGS AND CATS AWAY 
FROM THE GARBAGE CAN 



T^ftt summer T was annoyed a great deal 
by dogs upsetting our garbage can on the 




lawn* but flmilly executed a plan that rid 
tlie yard of them in one aftomooo. 

1 first scoured a magneto otit of an old 
telophomx then drove a spEke in a dn'linp 




place under ttie porchp attached a wire te 
the spike and run the wire to one of the 
poles of the magneto. Then 1 set the gar- 
bage can on some blocks of wooih heing 
careful not to have it touch the groiinil at 
any point. I ne^t ran a wire from llic 
other pole of the magneto to the can. wrap- 
ping the wire around the eau several times. 
Then I sal down on the porch to nail. 

It was not long hefore a hig greyhoiiml 
came along* putting his forepaws on the 
top of the can to upset it. At the same 
instant 1 smve the magneto a quick turn, 
which sent the dog away a very surprised 
unimah This w.as I'epea ted Severn I times dm - 
ing the afternoon with other dogs willi the 
same result.— Contri out cd by Cordon T, 
Laue, Craffou. Pa. 



AN AUTOMATIC LOCK 



The illustration snows ftu automatic loek 
operated by electricity* one cell being suf- 
lielcnt. ^V'heii the circuit broken a 
weight* A. nttnehed lO the end, of the artiuu 
tiire, B, tends to push the other end of the 
armature into the screw eye or hook* L\ 




which is ill the door, thus locking the door 
To unlock the door, merely push the but- 
ton. E. The magnet then draws the anna- 
ture out of the serew eye ami the door is 
unlocked. The dotted line at D shows iho 
position of the armature when the circuit 
Ik complete and the door unlocked. The 
weight must be in proportion to the size 
of the magnet. If It is not, the door will 
not lock* or would reiuoln locked. Tiio hot* 
Ion can he hidden* as It is tliG key to the 
lock, — Contributed by Claude Th Meldinlr 
Hutchison* ifinn. 



NEW METHOD OF LIFTING A 
TABLE 



To perform this feat effectively the little 
device illustratetl will be required. To make 
it lake ii sheet -iron band* a, % In. wide and 
uttiK-h i\ strap to fasten on the forearm be- 
tween the wrist and elbow. Put a sharp 
needle peiiit B, through the sheet- iron so 
that it extends In. outward. Makt one of 

^ these pieces for each arm. 

fn lifting the table first 
show the blinds unprepared 
audience and also a 
I I light bliile. removing the 
I [ } I .‘^how that the sur- 

face of ilic table h not prtv 
pa reel in any way. Then rtv 
1 jilace the table, rest the hands 

upon it and at the same time press the 
needle points in llie ai'in pieces into the 
wood of the table, which will be sutfleient 
to hold it, saj's a corrt‘spoijdent of the 
Sphinx. Then walk down among the audb 
encc. 

_ — 4 # # 

SIMPLE CURRENT REVERSER 



On a block of hardwood draw a square 
(Fig, It anil drill a bole In each corner of 
tlie square. FIN these holes with inerenry 
and connect them to four binding post:^ 
(A A A A, rig, 1), 

On anotljcr block of wood fasten two 
wJ]'cs* as siiowii in Fig, 2* su tliat their ctidsi 
can be placed In the holes in the first 
hhnk. Then connect up with the moft>r 
and liattery as in Fig. 3 When the block 




For Reversing a Current 



is placed oil with the big nrrow. A. pointing 
as in life direction indlcaleil in Fig. 3, tlm 
current flows with the fjmnll armws, To 
reverse turn tii rough :m angle of 90 degiws 
( l-ig. 4 Contributed by V. Crawford 
rnrry. Brock vi’lle. Ontario, Canada. 



COMBINED BOAT AND CART 



A combined boat ami cart for bunting par- 
ties, to be dniwti hy oue borse, and Tsith 
Keating accommodations for tlii'ee persons, Is 
the latest French contribution to sports- 
men's wants. Tiie Sporting Goods Dealer 




For Sport on L«ni] or Water 



says the iwat is fiat bottomed, of some 
strong, light wood: the pair of sluifts are 
easily attached or rernov’^eih as are also the 
wide-tired wheels. The apiiearaiiee of the 
"rig'^' betokens conveiiionee and comfort for 
the occupants, whether in navigating land 
or water^ and in niuite In conwonaiice with 
the French idea of sport without effort. The 
idea is a novel one to American sportsmen 
and possesses vainahle features, Ih’ovtdlng 
there Is siiffloleut strength to negotiate 
rough roads, ihe veliicle would bo very 
bandy for fishing or ducking parties. The 
.American idea would includo bettor springs 
and wheels. 



WHY SPEED PHOTOGRAPHS ARE 
DISTORTED 



Many a photographer, professional and 
amateur alike, has been clmgriiieil at the 
development of a distorted vit^w of an auto- 
mobile or motorcycle at high spmh In ivhicli 
the upper parts of the wheels appeariHl to 
lean forward of the bottom parts. The Motor 
Way explains lw>t!i the can've and piTc vent ion 
of this. 



The pictures are taken with camera.^ 
equipped wdth focal phine shutters: That i«. 
a black cloth eiirtain, C in the sketclij with 
a nairow slit, P, across it which runs rap^ 
idij from one etige to the other of i>laie IJ. 
f^lncc the image of tlie car, thrown through 
the lens Aj is inverted oJi the caiuera plate, 
and tile .shutter moves down from the lop. 
the bottoms of the \^'heels are taken first, 
and the tojjs last “after the car is moved a 
perceptible distance, despite the great speed 
of the shutter. The body of the car appears 
distorted in the saint* way. Xo shutter man- 
ufactured is faster than the focal jJlano, and 
so far the only way found to overcome the 
difficulty is to swing the camera, at ibe mo- 
ment of exposure, in the direction the car is 
going. Some plioiograpitr-rs have beivjmo 
expert at this and hence secure good pic- 
tures. 



HEATS ONE TON OF IRON FOR 40 
CENTS 



By Using OL1--Report of a RAii/ood Expert 



iStepbcii Wren. tli<‘ ncneial Manager of 
the great fSoutberii Paciilc Railroad shops 
at SatTiimento Cah, has just made a report . 
to that company i>ii the surprising econo- 
mies elTectc'd by the use of fuel oil in those 
immense shops, Mr, Wren’s report Is at- 
tracting wide attention among railroad men 
in pfirticiilar, and maimfactnvers generally 
all ov'^r the country. 

lie says It costs 40 cents ivorth of fuel 
oil— 40 gallons, at a cent a galhui. Is what It 
costs in Sacramento — to beat one ton of iron 
to the welding pnint, as coiiiiiurcd with 
GOO i>ouiids of bituininoiis coal, costing $1,25. 

This shouts a saving of 68 per cent In the 
cost of fuel alone. 

The repoii s!i,vs that it coats $12 a day- 
sis men at |2 eatdi a flay— to carry coal 
from the coal pits to the furnaces, while om* 
man can distribute nil all over the wiiole 
w^orks. Another factor Is the hauling away 
of the ashes and <-iuder>t dally produced 










HJ. ii i l3 * ■■”► 

by the coalj iiJso tlie work of si tiremun and 
tliG great wear ami tear o£ tbo brickwork 
ill tbc tire ubamber where the Ure is used, 
AJI <jf tills liiird labor U reiiueeil 7a per 
cent l> 3 ^ the use of oiL Furthermore, the 
output of a fiirmice heated with oil is at 
least 20 per cent more tliaii the old fash- 
iojied way of tlie coal furnace. 

The report dee'ait^s that the most iin- 
portaut (iiiesilon relative to tlie two fuels 
is tlie quality of the iron produced from 
the seriqi materia I , and he has come to 
the eoudusioii that Jminmered iron for 
railroad appliances^ such as for locomotive 
forgings, or, for any other purpose where 
the material is subject to compression, or 
tensile vibrating and torsional strains, when 
jiroducod from fuel oil is far superior to 
meet those coudiiions than similar metal 
[ srod 11 ccd from coa i . 

In Manager Wreirs upitiioii oil at 6 cents 
a gallon* and <‘oal at a ton, about balance, 
as far as the cost of the two fuels is con- 
(^rncd* but the irnitrovenient of the quality 
of The iron produced hy heating with oil, 
instead of i-oaL is im'alculalde, 

♦ ■ 

MACHINE LOADS COAL IN MINES 



The faithful mine mule, serving through 
many centuries, lias at last lost his prestige. 
A new machine, automatic, self-siifficiGntp 
has come to snp|>l.int him. This niaelduej 
which was recently tested at the Ziegler 
mines, enters the mine by its own power 
and mo\X‘S from room to room, hand ling its 
own oars and loading the coal at the rate 
fpf 1,000 lbs. per minute. 

A plate at the end of an arm at the for- 
ward end of tliG machine, gathers up all 
coal ou the floor within a radius of 12 to Iti 
ft. and delivers it to a <-onveyer of the apron 
type, where it is freed of foreign substances 
while being carried to the idt car at the 
rear of the conveyer. .As fast as a car is 
loaded a %-in. ivirti cope, operated from u 
drum on the ninchinc* hauls it to the entry. 
Another rope and drum pulls the empty 
car back from tin! entry. 

The entire machine is moved on a self- 
proiiclling steel truck. The machine will 
handle Its own cars and remove 105 tons of 
coal from six moms in six hours' time. It 
is operated hy t\vo men. It is estimated 
that the machine will retliu^e the coat of coal 
production 25 cents [wt ton. 



Index to Volume \ 11, January to Decem- 
ber* inclusive* 1905* is now ready and will 
be mniled free on request. 



VOLUNTEER FIRE DEPARTMENT 

By Fire Chief Dalton, fla. 



[The Volunteer Plro l^eiiartmont tn the 
States )a very far from approarhlaj^ the elTlelency 
Attained In Aui^triA anrl aonrie other European, 
roun tries. It is only ^0 years fsinee the vdlnnteerji 
Went out of gervlee ]ti New Y^ork City. Imt eon- 
stderlnj? the Krently Improved apparatug now 
gupplied, the m'etieral efliclency thraosrhout the 
eounlry much below tlm JHlahdard of a cenerA' 
tion affo. It i.H bolitfVf’d 1 ‘eiic-wcd interest f? now 
heinK tnkcn,”Edlt or'H Nole.j 



For tbe vory host loluiitcor st^rvico 1 
would personally prefer every time tlie small 
dopnrtinent. Twelve or fifteen men to the 
eompatiy ia more Uiati enonf^b. T\v(?niy^flV(> 
wi(lp'nw;ike, iictive firemen In a town of 
five to six thousand people is an amply lariu;e 
roll to handle any ordinarily bad fire and 
can really be made twice as effect ive as a 
much larger ami more unwieldy force^ The 
small, compact department has another Im- 
portant adraiitaffo in thai the chief and 
other officers know each man and what ho 
can do. The members can not only he se- 
lectod with frreater care, but can better and 
more quickly learn I he I’Xpert handling; of 
hose, ladders and other Jipparatiis, Leanv 
Irtff to Implicitly obey orders Is the snap on 
Yvhich perhaps more Yohintcor departments 
fall down than any other. It Is the hardest 
thing in the world to hammer into the vol- 
unteor's head the supreme importance of 
doing at a fire exactly what he is told to do 
hy his superior officer and of keeping at that 
same thing until directed elsewhere. It is 
nowise for the chief to give orders Indis* 
erimluately. Ills orders sboulch wherever 
l>ossible, go through the company captain 
or foreman, as he is the man who is in the 
thick of the fight, who best knows his men 
and their capacities and whose Imsiness it 
is to see that his o\vn orders to his men are 
executed* The volunteer chief cannot, of 
course, enforce anything like perfect disci* 
pline. It is all nonsense to talk about treat- 
ing the volunteer exactly the same as the 
paid fireman. The volunteer chief must 
count good humor, tact and personal popu- 
larity ns bis chief asset in handling and 
directing his department. 

Another hard problem that confronts the 
volimteor chief Is to keep up interest and 
enthusiasm, especially when fire.s are infre* 
quent. 

If fires occYir every week or so there Is 
no trouble in keeping tlie department up to 
the mark, hut it is the long ’waits between 
fires that dulls the edge of enthusiasm and 



which must ho filled in with something to 
keep up mteresb The first thing for a 
ncYvIy orgaiipjied department to do is to 
Join ns a department the nearest volunteer 
firemen's assix-iation and attend and par- 
ticipate In its toumamentSj or If none Is 
near OJmugh to make this practicable, or- 
ganizie a small association among the half 
dozen <ir .so neiir-hy towns and hold an an- 
imal tournament in some one of them each 
year. The niomhs of practice drill?! for 
rliese contests are of inestimable value to 
firemen, developing the best energy, nerve 
and skill In the departmeiit, bringing out 
newer, quicker methods for handling the 
apparatus, and re^loubling the Interest of 
everybody, firemen and cttlzeiis. In tlie de- 
partment, 

A good, fast firemen's baseball team is 
worth a whole Carnegie library in creating 
and maintaining team enthusiasm* Atlan- 
tans firemen's drum and bugle corps Is the 
best advertisement the flate City e^'er had 
and is as popular abroad as it is at home. 
They do whisper It, too, down there that n 
snioiYth baseball t wirier or shortstop some- 
times gets a job in the department and it 
is all right* It ought to he so. The two go 
together. The nerve, agility^ energy and in* 
telilgeuce required to make a crack base- 
ball player are c.va<‘tly die qualities of tbe 
best fireman. 

The chief should have the powder given 
him by tbe department to suspend any 
member, without company action, for diso- 
bedience of orders at a fire. Tic is given 
special police power by most cities and he 
sliould not hesitate to use it when the oc* 
ension arises. 

To sum up my idea of an Ideal volunteer 
fire department: A small department of 

picked men, personally knowm to the chief 
and other officers. These men practiced in 
contests aud drills until perfectly familiar 
with all of the apparatus and taught that 
a fireiiiau's first duty is to obey orders. A 
strong department and team pride that will 
not stand for defeat on the track or at a 
fire, and that wfill stand by Us colors to the 
last ditch^ With such a department, headed 
by competent officers, and backed as it Is 
sure to he by a liberal city policy* there is 
no such wort! as fail, aud there is nothing 
finer, nobler* manlier and more ’worthy In 
all the world. 




What LriQuozoxie Can Do for You 



and It Is Free 



You who are wiiitinj?— we flfik tou again 
to try Liquozone; to ti-y it at our oxponge. 
You'Jl regi'ct this delay when you learn 
wLat the proiluet means to you. 

Do aft iniiUon^ have done — stop doubting; 
give Liquozono a test. Then judge It by re- 
sults, Germ diseases— and there are seores 
of them — call for a germicide. Those are 
the diseases to which LIquozone best ap- 
plies, Doii^t eling blindly to old-time reme- 
dies, if you duirt find them effective. Let 
us prove the power of the iiew\ 



What Liquozone Is 

The virtues of LiquoJtone are derived 
solely fiom gases. The foriimhi is sent to 
each user. The process of making requires 
large apparatus, aiid from S to 14 days^ 
time* It is directed by ehemlsts of the 
highest class. The object Is to so fix and 
combine the gases ns to tarry Into tlie sj"s- 
Eem a powerful tonic- germicide. 

Contact with Llquozoue kills any form of 
fiisease germ, because genua are of vege- 
table origin. Vet to the body Liquozone 
is not only harmless, but helpful in the ex- 
iremc* That Is its niaia distinction. Com- 
mon germicides are poison when taken In- 
ternnlly, That Is why medicine has heeu 
so helpless in a germ disease. LIquozone Is 
exhilarating, vitalizing, purifying; yet no 
disease germ can exist in it. 

We purchased the American rights to 
Lhitiozoiie after thousands of tests had hcen 
made with it. Its power hail heen proved, 
again and again, in the most difficult germ 
lUaea^es* Thou we offered to stipply tlic 
first bottle free In every disease, that re- 
quired it. And over one million dollars have 
i)eeu spent to anununce and fulfill this of- 
fer. 

The result Is that 11,000,000 bottles have 
been used, mostly In the past two years. To- 
day there are countless cured ones, seottered 
everywhere, to tell vrhat LIquozone has 
done. 

But so many others need It that this 
offer is puhllshofl still, fn late years, ficl- 
ence has traced scores of diseases to germ 
attacks. Old nunedies do not apply to 
them. We wish to show those sick ones — 

ht niir pnK.t— -.TThn t T Tnn/>Tr*np iln 



WHere It A^pf»lies 



These are the diseases in which LIquo- 
zone has been most ompJoi^ed. In these It 
hag earned its widest reputation. In all of 
these troubles we supply tbe first bottle 
free. And in all— no matter how difficult— 
we offer each user n two months' further 
lest without the risk of a penny. 



Asthma 

AbM^^es* — Anaemia 
Bronchitis 
Hlood Poiifon 
Bow«| Troubles 
CouKhe — Colds 
CorLj^umpUon 
L\^nta^ioiJ3 Diseases 
Cft n t — CatH rrh 
Dy so n te ry — n| a rrb h a 
Dyspepsia — Dandruff 
Kczema — ^Ei’yslpclas 



Fevers— QoU 
Goitre — Gotll 
Ilaj' Fever — InRuciiza 
La Grippe 
Leueorrhea 
Malaria — -Ntniralgia 
Piles — QuJnsjr 
Blitumatlsm 
Skin Disflii^ics 
Tuber [.■:UlofcSS 
I’umnr.'i — Ulcers 
ThrtjaL Troubles 



Also moFt forms of the folloiivtng; : 

Kidney Troubles Liver Troubles 

^totnaeb Troubles Women^H Diseases 

Fever, indammallon or catarrh — impure or poi- 
soned blo'^d — usually Indicate a ^erm attack. 

jn nervous debility LIquozone acts as a vltallEOr* 
ae<'riinp 11 shirtf rciriArkabie re^^ults. 



50 c. Bottle Free 

If you nml LlquOzono,^ nnd have never 
fried it^ plciisc pend us this coupon* We 
will then mnll 3^011 an order on local drug- 
gist for a full-size bottle, and will pay the 
druggist ourselves for it* 1 'hls !k our fr^e 
gift, made to convince j’oii; 1 o lei the pr<ul- 
uct itself show' you what it can do, Tu 
Justice to ymirself, please accept it today, 
for it places you under no olillgatioua what- 
ever* 

LiqiiOzono coStg SOc atul $ 1 . 



CUT OUT THIS COUPON 

Fin ft nut nnd mall It to Tbe Ll(tub^nni? 
Company, Waba?h Avo., Chicago, 

My disease |a* , , 

I hav^ never tried LIquozone, but if l'r>u 
‘n-IM Bupply me H tiftr huiMe free 1 wilt take it. 



■ M34L1 Give full address — ^'rlte plainly. 



Note that this offer applies to tivtv u^prs only. 
Any physlciftn or hospital not yvt usln^ Llquo- 

^ mm. wE^I ^hAj^hu Bn n-n #dr..w Sm 




1 



A Story with a Moral 

A. A- Breder, Egg Hattcf CHyt N. !■» writes: ^‘Pleise secdt by ma.il^ 

OQe blade for igatter lever* eofifioe ouniber 71S5- Tbia is my firi 
order ior repairs* aad 1 have haa my engine since October 3* I90O>'* 

The part cost Mr. Breder 25 Cents* Divide 5 years into 25 cents and 
find the anauat cost of mamtatomg tbe engine. The mor^l is obvious. 

OTTO GAS ENGINE V0RK5.Phila.Pa. 



A FIT 

The* hoi?H One If Jon makp a hail oupi sotnft- 
titnos a QT Js unuoc<*;^snr>’, thereby makih^ the 

Job too ex[>(*nBtvo, thon ho icots "convoJslonR/’ Ono 
lit 1 snw roooiitly (iii o ijow hyrlraulic fUtmp wn?? tbt* 
job Jolm. tlio BirroAV tnaHilho hamlt hud 

Oiir shop la coiiijuirativt-tT sinnll for tho ninount of 
work oil! tinml, so tlmt nor foiTe of expert mechani* 
efuns are bunched up two to one rise, eauslug each 
to hr* Jill ra^or wiJikmun, f?o much, In fact, that 
one niiiiit needs tack a sign on his lathe "Keep Oft/' 
tiMienvlsc* The Joli isj rcninve'l nud the hnatler's Job 
put in Its place: aTl done while a man hangs around 
the crib vA'uitlng for Mne, the keeper, to get good 
and ready to supply you with jour necessary tools. 

M’ell, one day all hands were exceptionally i>ijsy» 
so the boss, in order to iiiuko a showing on this new 
piiiup which had bild around a couple of weeks wait- 
ing for heads to be drilled, tapped and screw'cd on 
with !4’tci^ <^fip screws, gave John the Joh, it having 
atready been tunud so that all John bad to do 
w'lia to drill and tup for the screws. John^s serew 
miicblue is extremely elose to luj' bench and he 
being a very coiigeiihil sort of young fellow, 1 oftei^ 
show Lhn dllTerent melhnd.s about my work, and be 
seems anxious to know* something more than he does, 
ns it is his earnest desire to promote himself some 
day out of the raiiks of operator to a second-class 
tool milker at least. However, when John got that 
pntnp he was slighted soiiiewimt, as ho had pre* 
tIourI.v iiupressed upon the boss that he Is a eompC' 
tent handy tool maker, So John began to hustle 
It out ill no time, though 1 gave him warning to be 
carefnl and not to rtish or the boss might think he 
dldn^t know how to do It. The whole thing Is made 
of east bronze: he laid out the holes with hla rule, 



dividers and eyesight and then proceeded to work. 

Xow' I would have put John wise to nae a ibit 
drill or flix np a twist drill so as not to ‘Mig in" the 
bronze, but he seemed to have done that class of 
work before. Presently John cal me to me with :iu 
"up against It^' look, and told me ho had spelled it. 
His intentions' were to fa&teu the cover on with 
clamps and use a body drill to start, drill Ihrungb 
the head for six screws, at the same time spotting 
the place for the tap drill iu the crow u of the pump 
cliamber, but the body drill w-eiit all the uvay Elirough 
somehow' and It apparently left John in a bad rtx. 
I suggested to follow it with a ^-in, drill and fit la 
a brass ping and sweat it in, and llien try agj>in 
with a tap drilh 

Well, 1 played "cheese It" while John busied bltn- 
self to make that "flt" while the boas was under 
cover In the pattern shop. 

Now, notbhig is so good for n Jiiveulle mechanic 
SB to be In a mesa like that once In a while, for It ip 
then he does his bekt to make a amt do it 

quick, 

.John fixed it up all right, but pshaw I he told the 
next mnn on the job, who had to fit the piston, etc,, 
of the brass bushings he put In, The man sjiJd it 
would be all right, ao John wR'a satisfied so long as 
the boss didn't know about It, iTTOs^much as he prob- 
ably 'wouldn’t get any more sHieh work to do, iiiid 
to work contiuualty at the screw machine meant 
d is satisfaction to John, w'ho ist more than nmhftious 
to he in '^^dth the bunch. 

But the "crew had to help*' and that fit reached 
the hosB^s curs, and to hear John relate how the 
boas ridiculed him you'd advise tbe trade school for 
John. And wasn't It mean of that man to "squenl"; 
it didn't make him a better Hkcd man, but rest 
*a&sured John Jg a better mechanic, — Contributed by 
Clias. Wcslow, narrison, N, .1, 





Ideal 5IGHT Restorer 

Is Your Sight Failing ? 

AH relra Clive errors, museular trouble and cltronlc 
diseases oi tlie Eye successfully treated by scicntltic 
MASSAGE. 

"I am in my ft<;venty-nlnflt year, and bave the Sight R^torer and 
ymir selves to fbaolc for renewed eye-jslgtil." <Te§tiin.oiiiflJ 1 "T> 

”1 wish 1 miiltf Empress every one all! Ic led *o tliey give 

tlic Restorer a Irial.'^ {TeacimoniaL ^^44) 

biglista* German or Spanbiti pamplilct mailed free. Address 

TBE IDEAL COMPANY. 2 J 9 'M Broadway . New Y orlt. 






FOOT AND HAND POWER 






Wood Working Machinery 

For CirpEnten, Cibin»t Makers* Wagon Builden and Wood Workers Generally 

Ktachbiefl &PF Scroll and Band Saw]fi?f Rippfnjc, Cutthig Off^ RAhbctifl|;i Gfoovlng, 

Gaifiing, Dodoitif'* Beading* MouEdtnj;, Boring, Mortliln^* 

T «mofUog^» Turning, Etc*, for werkinE Wood in any manntr^ 

ENrERPHiSiW HFRCIUNTS ARE OWOK TO SEE 
THE SlPtRIOR MERIT Of OUR MAi^HlKES i::t 

M^hines Sent ofi THsI. Send for C^i^togue **A <» " 



The Seneca Falls Mfg. Co. . *f-v 

^ Seneca Falls* N, T. 




FOOT AND T &ts1Sln, 

PaWEA i-r/1 I IlCptJ DWIHO 

Carrol 1 -iTnmeifioa E*ntheii Rro gnaran- 
tfied eccuLrotu and lEKhtmnttin^. Work- 
manebipand mau^riai at high aanlity* 
and recOkiiEzed as the londing 

I rioodmachinOr IVp alijo moke Wood 
Btheofrom e in. to 34 in, RwinF. If yon 
aro in the market for any tuoJ*. oar 
CAtaloR will ho cqallod treo to any ad- 
droHH. ntiHli we mall yoo onOt 

Carmll ■ JomelAOO Machine Tool Co. 
BAtavlAt Ohio 




B. r, BAn*N^S’ 
ELfiVEN-lNCQ SCREW 
CUTTING LATHE 

h For foot or power an wontiMl, Hna 
power {>rnsn feed and oontponnd 
reat. A istrlotly highigrade mod^ 
am tnoU Wo alert build a S'! nch 
lathe. Dceorlptlre circnlaie of 
Tit enoh lathe npon requ^et. 

B. F.BARHES CD.. Rockford. M. 




HASTINGS COMPOUND 

GuaniDt€«d atop Spftfktnff. Money rteiftindwl |f It 

don’t. Put up In ceDTenleDt form. 8?1| ID- lutiirx t In. dlam* 

We» hs?e enouKb cODMdoaoe In HftvfldKs Compouii J, tomalL a full 
fllifi kAmpie atlck, upon receipt of bIe cenu to coyer x»oBtae«, 

J Al. S a Irf* N E< C F \J S i Soi '0 

54 DCY STRKCTn N. Y. 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:;:: 

SHEPARD LATHE CO. 

A .181 W. sa S*., CtnctnoBti. Okio 




LATHES 



^V. F* John FEnrnea Cch 
100 Jluhj- St., i i BDotford.ni. 



9 to IS fiich Swing 



LlBt prlcf]^ ftS 5 .€D and np accord* 
Idk to eixe, W'hen ready to buy 
send forljitlio Catalog nnd price a 



GASOLINE SOLDERING IRON 
AND BLOW TORCH 




If yem are still plundering- along- (pardon 
our possible boldness) with the ordinary Sol- 
derlng^ Iron and Oasoline Furnace, you have 
In this little tool something- very w'ell worth 
considering-* To aid that consideration we 
have, awaiting your call* a Itttle booklet that 
fairly floods this quertion with rational light, 
Shall Tve mall it? 



EMMELMANN BROS. MFG. COMPANY, Indianapolis, Ind., U. S. A. 




9 to 15 in. Swing, 
New Features. ' 



If Ifs a Sebastian, Ifs a Good Lathe 

BUILT UPON HONOR -ACCURACY, &FFICieNCY, MODERATe PRICES. 
Foot SDd Power Lathes, all sizes. Send CatAlague* 

Sebastian Lathe Company, Culvert st, Cincinnati, 0. 



PKaAm* TYiiR.nflA'n PnTinlnr IWM'ha.nlrFU wfiAn iFPltlnir AdTi^rtlAPn. 




ArUWAivrr * w W « I m V mvm 

IS A WONDEB. — — 

It will dcTclop more pctwer on less fuel 
than uny other miike in the worid**^- 

Ballt OD medem 11 nee up the T$rr practice | made from the b««t fo4t4f ial, ard 

with ordlnaiT oftre vill lost aUie-time. 

VTe hnn been buiJdl&K Gaaoline Uoten for over yean. More than l£»it)0 PIKROB 

M0TQH3 are in luo in ail part* ot the wnp];d^ knew how tOt end do« build them rt^t^ in 
tsict WO 

Ouarantee Them to Give Sattsfaction, 

If they do not, send them back and we 
win refund your money in full, ii + , * 

The PIEROE MOTOBB am the belt In the world and co«t leva than the i^cnreiti Ws imar^ 
antee them o«Bia«t defectir* material for life. If yno wunt ptitter for any juurport, write for 
our printed fflattar, itatinK needa. Wo also build other elzee up to Iw H. F., alao Marino 
Uotora, tAn nahna and Auto cobLb, Bo Buro and addreea 

PIERCE ENGINE COMPANY, . Dept. 2, Racine, Wis. 

3 t‘2 ActutI Norse Power 



CASTINGS FOR ^ H. P. 
GASOLINE ENGINES 




PRICE, coEDplete sot of 
Caa Unira, including all 
parts Jti roug^h wllht»lue 
prints — 



$15,110 



Send for our booklet on stationary and IdarLne Eng'lncH. 
Also castiuga for aame. 



L.W.Q1LLESPIB& COMPANY, . Mwioo, Ind. 



TH£ LARGEST 

AIR'COOLED MOTOR HADE 



S HORSE POWER 

Bore fl X 6. Plenty of 
cooling Hiirface. Ko 
engine ever con- 
amictcd vri ih so few 
working paris. Can 
bold your bands on 
the plita after engine 
ban been working 
all day^ Write for 
agency. Gaaoline 
tank omalde. 

Weight, 9001 bo. 




Air-Cooled Motor Co., > Lansing, Mich. 





KEROSENE OIL ENGINES 

J1ARING. STATIONARV, PORTABLE. 

No DAngipr. Hailninm Power, Lightest Weight. Slmpl«i 
Reliable. EooooDilcaL. Ke Batterlet. Sell-lgnmna bg com* 
preislon. FulLf Guaranteed. Write for Catalogue F. M. 

IntftifQAtlonal Power Vehicle Cdmp&ny 

253 Broadway. NEW VORK. 




U/je MIETZ (SI WE155 

OIL ENGINE, Stationary and Marine 

1 to 75 H. F. 

128-13S Mott St. - New YorR 






flSKft - -i_TS| SIXTY 

26p4irk Wash infllon, WIT 






Gas and Gasoline Engine and 
Motor Castings iHo 16 H. P. 

Auto, Marine and Statlonairy. Booklet on Bequest 
Wc Mil blue print drewln^a oE either Z or 4 cycle trpa, 

THE GEBHAR.DT MOTOR. CO. 
3990 HabcogK St., Philk. Pm. 




PATEN f£D IN UNITED STATES. CANADA, FltANCB, 
OERMANV ANP QSEATBRITAIN. PATENTS PENDENQ 



ORDER 

75c 

NOW 



This wrench is made 
of 50 - poi nt Open 
Hearth Drop Forged 
Carbon Steel. Jaws 
wilt take t-4 to 3-4 
inch pipe. 



Baits befora and 
after using tha 
Hawk«y« * , 



will 1>* deliwatr««l to cha ■<£(*« ftreitaifS* FOR. 75 CENTS.br 

li'A" fTA.. W«>«nch 



1 




THE LATEST 




$2*25 BACH 



THE BEST 



SS NAPANOCH "to3 kT' 

A USEnJL XMAS PRESENT 

Most U^fu^ Pocket Knife Com^inatioii* in 

America 6y Skilled American Mechanics* Warrajiteil 
Lea^tber Pocket Book 4 in. Long by 3 t'4 in. 'Wide, 

Contains Pocket Knife^ Fik^ Saw» QiiseL Screw E>river 
and Reamer. Ask your dealer, or 'wlU be ms-Ued fa 
you oft receipt of 

U. J. ULERY, . . 7F Warren St., N. Y. 



DIVINE’S RED DEVIL 

Faucet Water Motor: 

THREE TIMES THE POWER OF ANY 
OTHER FAUCET WATER MOTOR 



Grinds, Polishes, Buffs Anything 

FURNISHES POWER 
FOR 

Sewing leadlines 
Small Lalbea 
Scroll Sawa 
Dental Lathes 
Small Maciiines 
and MKH) 
other uses 

[■$ Horae Power on 
SO 9b3. Water 
Presattre 



Full Line ol Suppllea 
Furqlfhfd lor Any 
Kind o1 Work 

Write for Foil rttrllcnlaw 

PRICE COMPLETE, I bcliJkd 1 n if? Emory, Hufflne and Pi]I' 
lei Whf^cls, p’flncat Coupfictitm. Jroll*hluK Com posit Ion, 
oto., 94,00. Thload. nnd |3.&0 wlj 1 tte Motor tompJeEo. 

DIVINE WATER MOTOR CO, 

Br'Oatlway N«w YoriC 





IJH.P.Bike Motor, $7.50 

CASTINOS WITH DEAWIHOS 

We also haT* a2}fi S. P. set of 
Caetliigs. Send alamp for cata- 
Joerue and full particulars. 



EUREKA jnFG. & SUPPLY CO., 
Si’. PAUL, . , , MIHIT. 




DYNAMO CASTINGS 

S«t» of Material or FlrlsM Parts for the 

FRANKLIN MODEL DYNAMO 

PKICB R3.60 AND DP 

Will linhi Fill fl 0. p. laupa 

Write for illustrated booklet H 

PARSELL (Hr WEEH* 

1^9-131 West 31st Street - FCW Y«fiK CITY 




15 Days* Trial 

on this £.n^ine 

No rimh pflymeut required. Wo nay 

fr^isht to Auy iKulnt within 1,000 no itea 
of CniceKo, Spark PJuEH guaranteed 
for S6S daj'B, 91+^ eack. 

Second-Hand Engines all Sizes 

McDonald & erickson, 

3G Rafhlolp!i St. Glilca^ 



STUDENTS NEED 
THE DRAFTSMAN 

25c for 4 months— Cleveland. Ohio 






Lri^hts 
[ours 
ents 



Name 

Towil„_, 



MaKe Your Own Lri^Ht 

The FAiPiiANKS-MOBi^fJ Electric Llfrht Outfit ^ves 
piemF of ii^oucl llsrht at a moderate cost. 

Gas, Gasoliuoor Kerosene Eti^nes for all uurpesea, 
from 2 h, iL up. 

Out out complete adrertlsemeut aud seud, to 

Fairbanks, Morse & Co.# 

NoiriT4« St.t Chlce^io, 111. 

Fleasesend mo Tl lust rated Cat aloeue No. C 44^ 
Gasoliue Eu^nes. 

I may want h. p. to run 

Street No. 






* M. M. m. ^ M. m. a. mA ruunariESf umi TVOrKS, oc. 




THOUSANDS IN USE- DURABILITY AND SATISFACTION OrARANTEED. 

Made ot any Gau^e of Slieoi Steel deaired. Kevfir goes to pieces, and alwayu gtres entire sails Tact ion > Try ftamples 
and you would not be wlihgiu them al any price, sukahlc for handling holla, rlveta^ nails, screws, puts, w^ashers 
casiinga.Dre, quann and other sups tances, and for nsc under laiheti and drill presses to catch the LumingSi trlmmlngH, 

borlneB.olldripplnee.ete. KlLBOPRNg. t O. JACOBS MFC. CO. . Colmntiia, Ohio 



‘‘We An&lyze Everything" 

At Ru5onabLe Rates. We Devise New and Oriflaal 

Add«., Formulae 

Tt\e KlIswortK Lialior-atof ies 
MAX D. Sl^IMMER. Ph. D. 

057 &*kvbom Stre«t> ^ • Chic&^o 



ATENTS 



P 

Tala hblo Book f>ii Puit^ntfl FHEE. Telia how to eccim 
tbein fit lnw rnfit, to a^]l a Pbbsut fipti Vi'hiit to 

Intent for Broftt. Gitf'n MoeliBiiiical Mrtemohta in- 
nluable to IiiT^otorH. Full of Monay-llaMiag Patent Informfir 
tJoiL. NEW HOOK FREE to all who writer 

O'MEJUU t frliOCK. Fituit Atl>L, 91 B I, Siml. IWsIdndtHi. 0. G. 
NEW YORK OFFICE* SSS Broad wfaTiNevr York Ct ty 

5pIitdorF Laboratory 

lEBtaHHjihed 1)^ 

WE MAKE A SPEriALTT OF YOUR 
W'ORK. 

Y'OU HAVE AN IDEA qml require exnrt 
workmAPAhip to fully dertionstrate Ita FL'iJh 
FOSBIBII-ITIEW. 

WK MAKE n specialty of MODEL MAK^ 

INC. KN PERI MENTAL W'OKK apci ME- 
CHANICAL ENGINEEKINO of the highest 
eliaroeter. 

YOU IVANT THE REST WORKMAN- 
SHIT— WE HA1ITC the lAtest tnipraved ma* 
efainery and the highest type of englneerlDg 
ability* 

Tell WB whnt you want* we may be able 
to help you And would he pleased to give 
yon nny In format Inn* 

SPLITDORF LABORATORY 

Block 21 , 1 M 1 Viodewfiter St*, MEW VDAI CITY 



THE AVERAGE MAN 

W* D. KeshJll, In Chicago Tribune. 



The nvpnigr man is the uiiin of the tullU 
Tlie inati of the vnUey* man of the hlU. 

Tile mil II St the llirottle, the man nt the plow — 

1'hc man wJili the Kwoat of Ills toil on Ids limw. 
^^"h(l brtn:.'s Into Ui-h»g iTu^ tlr<‘ams of the few. 
’iVJio works for hliuHrlL mitl for lue, and for you. 
There is uut a purpose. pi projfot. or plan 
Dut rests ou the strcMigth of the average man. 

Tlie prnwtli of a elty. the might of a land. 

D qiend cm ibe fruit of thp toil of hi? hand I 
The rrfftd, or the wiiil, or the mill, or tht- mart, 
Call dally to him that ho furnish IiIh pn'^: 

The fiHde of the Kr?at, imtl thp hope of the low* 
The' ttvll of the tide a? IV eliba tn mid fro* 

The reaeli of the rails and 1hc‘ emintries they span, 
Tell what Is the trust In the average man. 

The man who, perehanee, thinks he labors alone — 
The ninii who Etandifi out between hovel niul throne* 
The imm who glvea freely hla bniin and hla brawn 
Ik the niim that the w[>rlrl hiiH hpcn biilldeil upon. 
Tln» eljtug of the hiininier, the swecqn of the saw, 
Tht' tlasti of the forge— they Lave strengthcnccl the 
law, 

They hove hulit the realms that the war? overran, 
They have shown ua the worih of the average tuan. 

So liert‘'s <0 the avoroge nmn — to the one 
Who liiiK lalnirecl unknown on the ta?ika he has ulnne, 
W'ho lias met as they came all the problems of life* 
Who has helpi'd us to win in ihe stress ami the strife. 
He has bent to hls toll, thinking neither of faiue 
Nrfr of tribute, nor houor, nor prize, nor iicclalm — 
In the forefront of progress, slncfr progros^s hegflu — 
Ilfo'c’s n health anil a hall to the average man. 



$£CXJRXD PROMPTI^Y witH mtM^cM 

v*ifAird to ttfis Lr*^al Protection, of tbo 
InviBCfitlon- 

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UrON REQUEST* 
CoDiUtfitlan Free. N« cbirve ter €plalQn as lo the paienubimy and Caminercial '^'alue el Ideu* 

HIGUiLST KEFEBENCKS FROM PROMlNlCNr MANUFACTURERS. 




SHEPHERD <S 1 PARKER, PATENT Lawyers 

Patents, CavealR, Trad« Marks, CnpyrlghtB, Y^alldity Re porta, Infiin^enisiit Oonteata* 



REFERENCES: Anierleaii Water Motor Ca., 

Blum Shoe Co., International Fence and Fire 
prooHiig Co.* Wlnget Concrete Machine Co., Century 
Chemical Co., By-Products Co., ColumbuB Phar- 
macy] Coi, P.iclimond Electric Co., M. C. Lilly it 
Co.* N. I*. Hayden Mfe* Co.* Murray Engineering 
Cn, ,Gco. Kiitel Co.* ami Alabama Brewing Co, 



“Durtnir the inast 10 jesra Mr. ShBnherd*Df SbepkeM & 
Parker, had obialneil for us a ivrefit many bnportjint pnteati. 
TVe bave nabesluulnn in hear LltrreooinineD ding him to fioy- 
oachfivLog need of thesecrli^ uf a patont Altomei". 

HALL WOOD CASU Ul£uislEK CO. 

Mr. Parker on November L 1^03, resigned his po- 
sition ae an ETErt-ittiner In the TJ. S. Patent Offlee 
to enter this firm. 

Address, 210 Dietz Bldg., WASHINGTON, D. C. 



I SKLL PAIKNl S 



Tticre tias been placed with me for eale, the TJ. S* 
Patent On a 

PIANO PEDAL ATTACHMENT 

An Extension to Podala^ cnabllniir a cblld to 
reach and upk^ratc them. Attach at] k; to any 
Plano— readily and easily. It's Inexpensive. 
Superior lo anyitiln^ for the purpeae dcFiecd* 
Excellent Mail Order Article^ U- S. Patent 
forsaJe qr lease on royally- I believe Lhlm a 
most atTracitve prciposlilon. Details lo re™ 
reapuiiBihle and intereeted parties. 



Charles A. Scott, 



PATENTS 

{tareftil attea'Lon fflran to the pmasciulan of befora 

ills patetit onic^'i, ^taulsproonrrd aad noi^tltirnst called 
for until i>nteTit jla itlLowed^ (2^ irdata aiparlSDee.) Writt 
for **Iiiv«ntor*a Guide/’ Address 

FranHliii If* Houg'h 
^Atlantic D* C* 



PATENTS SECURED 

If you have an Invention, have tt patented, but, be 
sure of your attorney, or you may spend more money 
than 1 a nuceaaaryi. 

All my clients are pleased with the prompt, efficU 
ent sc rv ices, rendered by me, and also wfih the amount 
of my fees. Let me refer you to them* 

If you have an Inventlou not fully perfecled, maybe 
1 can nelp yon« 

WAl^TER B. BtJRROW 

patent Attorney and flccfasnlcal Eng'Incer 

205 Duke Street, > Norfolk. Virglnin 

PATENTS PROTECT^ a PAY 

WATSON £. COLEMAN, 

Pfutvnt Attoirne?^ 

COLUMBIAN EUn-DING, WASHINGTON, U C 

Advlos Frost Refepeneefl; Bsit Ben'J^re. 




YOUR IDEAS 



5100,000 offered for one In^ 
vention; 50,500 tar anathcr. 
Book '*How Id Obtain a Patertl^' and 
*'What ID Invent*' sent free. Send 
rmii?h sketch for free report as to 
.patentability. We advertise your 
^patent for sale at onr eipense, 
Clundicf A CluDdlee, Fatent Atlomcyi, 
959 F, Street, Wi^DtDD, 0. C. 



PATENTS 

■ 9XCX711.1:D OB, F£E fVE-XUBIOBD 



Faei nplnion mu to patentahillty. Spud fur Gnlde 
Book and Whnt To laVHnt. linear, publieatkin ianed fw 
Ikw dittrlbntian- Fatenta vaennd bj advert iHd frM- 



eVANSp W1I.HENS CSL Co., 



No. 7 1 T F btr«et N. W. WMbltigrton, »- C. 

lork OfnceAi 132 Nnaaan 8tr««t, N, F, city 



EVERY INVENTOR 

Who Wants to know 

1, What are the most profitable 
InventionB, 

Z* low to perfect InventioBS, 

3. The first step to take in 
getting a patent^ 

4. How to protect himself from 
parties who might steal his 
iDTeDtiou before he can get a 
patenti 

5. Bow to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose, 

6. How much it costs to get i 
patent, 

7. Bow long it takes to get t 
patent, 

8. What protection a patent is, 

9. How he can sell his patent 
after he obtains it. 

10. Eew to handle his patent to 
get the most money out of it, 

11. Where and at what expense he 
can have working drawings made 
of his invention, 

12. Where and at what expense he 
can have models or experi- 
mental machines made, 



should send his questions to 



POPULAR MECHANICS PATENT 
BUREAU, 



Journal Bldg. 



Cttlcago, nU 




POPULAR MECHANICS 



PATENT BUREAU 

invites the co«operation of Inven- 
tors, Mechanical Engineers, Drafts- 
men, Machinists, Superintendents 
and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts ; assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained ; and in 
all matters to render careful service 
and give full value for money paid. 

We have a Patent Bureau of 
which it can be said : “Conducted 
So You Can Trust It;'’ just as this 
magazine is “Written So You Can 
Understand It.” 

We have been getting patents for 
the past twenty-five years, and hope 
to be in the same business for 
another quarter of a century. 

We want the business of practical, 
hard-headed inventors— not the per- 
petual motion cranks. We charge 
moderate fees for services render^, 
and do not care for the business of 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and yon can depend on it. 
Send for a copy. 



POPULAR MECHANICS 
PATENT BUREAU, 

Journal Building;* ; Chicago, III- 



WE MANUFACTURE TO ORDER 

DIES. TOOLS AND 

i^ UTOlWATIO f ^AOMINES 

A>-SO HARDWARE SPECIALTIES 

AMO PATENTED NOVELTIES 

EOTIMATSS FURNISHED ON EXPERT 
MODEL WORK. SEND DRAWING OR 
•AMPLE. 

BOOKLET FREE. WRITE TODAY. 

Stamping &• T ool Co. 

Dcp. c LA ORoase. wla. 



BOX riOl.DTVG DUVICK. — Thp cracker fan t»r ' 
bns ho!i1En^ shown Is Intended especially for^ 

use on c'liiiri fcminidnly used bjc the Llscnlt com- 
mi(] iti contiertlou with the fii bluets which 
nre pul uut b.v wurli cotu- 
puDloa a meauN nf 
pliiylU]^' their }^unrls. The 
ndvaiitagf Ia that the 
grocfr draws the fiin for- 
ward oil till* tshflf tbt! lid 
l» uutuLuatleally raised ivn 
that lie enu hold the box 
with ode bahf] wIill'C he 
rcruoi'GB thf fft[itents 
with the Mher. The 
covers of these fans are 
hluf'cd at thij^ rear so that trt bnldlnj^ thc> cotot 
the entire can Is also held. The Inventor Is El. L, 
Heed* of Oregon, 111. 

♦ 

al’tomobilf; portable turntable — 

This in an iiiexpenslve device for uiw? hi atablea. 

or other plaeeR 
where It dC' 

aired to turn 
aa autonioblle 
about. The set 
of two oefupy 
but little room, 
being 20 in. 
square; a de* 
prei?Hlon hi the 
steel cioneave 
support injures 
the wbi'cl re- 
hi a t □ 1 11 g 111 
place* The cas- 
tor trucks can be used under either the front or 
rear pair of whecliL A run-on 1« provided. 





LET US BE YOUR FACTORY 

WBltE FOR CSTtMATE ON ANT ARTICLE 
YOU WANT MANUFACTUIIED 
Stamping** MotsCL*, Exncr. Work 

WRITE rOH FREE iBOOKLET 
THE QLOeC MAQHINe &. ftTARRPlNO CO. 
970 Hartihton St., CISYslAnG. O. 



Engineers and All petsonB 
rimnlug belta. to write cm 
their firm's letter h«sd for 
liberal free sampls prepaid of 

**pQne-Y-Gr&»fi** 

far B«Ub. 8tate kind of belU. 

THE CARDlNAt, MFC. CO.. 



WANTED 





uoing to rut it on the HiarKet? 



have tli4 artlc3 « ; w« hAve the brains and the equip want for making It at the Iv'west cost* 
W e mannlhctiire and ship all kinds of Special maoliiiiorj on cootnich 



LET US ACT AS YOUR FACTORY 



JOHN WISH ART MACHITfE WORKS^ Engineers and Bfachlnorr Mfia^ (InC.) 43 to 4 JS. Canal Street, Chlcaifo. 

LONG D18TAN0E THOKE, MAIN 839. 



SEND FOR IT 



jy^Y revised list of macfainery 
and codtractars* equipmeiit 
July Issue, is sow ready, and cavern 
eleven printed paj^es wilii location 
and prices, [will be very pleased 
to send a copy to you if you will 
let me bave your address* 



Willis Shaw, Machinery 



171 La Salle St 



CHICAGO, ILL. 



Start a Mirror Factory 



There i& easy work and blE* triodta in this trade for 
b^me one In every town. The price of arLew^nUrror, I8x 
at moat any store la to You can ellvcr 

of thlti siaeforlsO cenia. Amomeiit'a thought 
wlJl bhow you the immense prohtd. 

The expense ol i?otug Into thin business la hut a trlfie 
as you have no Tuachlnery or tools to t^u3^ The necea- 
aary chemicaia may be obtained at any drufr store and 
you can do the workrlg^ht at home Inj our own kitchen. 

We have Sold odr fenowucd procca&CB for years, hun- 
dreds of thom,for $UM> tol:^.CKl, and they axe worth the 
money, 

Sueelal price now SO rents ffor a ebort time onlyl 
if you will return this advertise men t With y Our order. 

We also tell yoUi Freo of Charjuc, how to Emboss, 
Grind, Foil, Gold Leaf, Frost, Chip and make Imltailou 
Stained Glass* Hoiv to Transfer Photos on Glass. How 
to Bore Holes in, G 1 asa and Cut Skylights. A U the above 
and more for the small sum of cents* Money back 
If you are not pleased. 

a. L PATTERSON & CO, Dtpt. i. CHICAGO, ILL, 




IMICO Patent Union 



SrlTK Heavy MAlleoble Iron 
TalL PJeoee with Brau Con- 
nectloa on Seat and Bing. 



EXTRA HEAVY INTGRCHANaEABLE 
NON-CORROSIVE 



ILLINOIS MALLEABLE IRON CO 

CMICACO 



ALL 



E A R I N C S 




"KNIPE" FATE NTS -Th* Comblnallom 
A Ball Boarins and a Odne combined. 

For thrort. weight or both. 

Xiow^at prioti Bnd bC’Bt hHBrins made. 

For the llffhtefit to the hearleat work. 

All slien. ^-iarhatutnp* 

Ne dttlBd— Itiat nu«ih iten. 

10 nentfl ia for anmpleeu 

PRESSED STEEL MFC. CO. 

5*S The Sourae, • #h.||jdalphij, Pi^ 



Established Over 30 Years ■ 

Experimental 



AND MODEL WORK 



Inventon^ Id SOS Developed* CixcuJan Frfis. 

WfS/lt < 3 ARO/klVl & 30 ISI, (Ino.) 
45>51 Bode SL New York 



'ARE TOD LOOEINfi FOR HE? 



I AVI ITEBB. 



I told y*u lost month to look fox mo, as 1 de* 
aired to become better acquainted. My idea, 
I tell you frankly, ia to develop your manu- 
facturing business by AUTOMATIC MA- 
CHINERY* 



Ton are making a device of small parts — In or- 
der to do this you ha%-e either Jet a contract 
or arc manufacturing them by certain present 
day methods— at extreme cost. 



Would You Coasider a Machine to Do All 
This Work at Less than Half the Cost ? 



I HA!^ 



recently developed a machine to make ELkC- 
TlilC UIGHT SOCKETS— the manufacturer 
formerly made 9, a&Q per day— my machine pro- 
ducflg SO.DfiO complete sockets, ready for use, 
Jn the Bame spaqa of time — 

ALSO A TAPER CIG^VHETTE HOX— 

Thl.<i machine produce!' & completely ftntahed 
paper cigaretto box — printed in two colors, 
hinged, edged, inseating and building collar 
and labeled on both top and bottom — far au* 
perlor as lo workmanship and effecting a great 
economy In time, labor and material. 

Our Guarantee ts A,baolutai 
A, P^rfact Mactiina or No Money 

There are many ways of manufacturing arti- 
cles, but the cheapest way is by AL'TOMATIC 
MACHJNEliY. I want to talk with every man- 
ufacturer a'ho Is desirous of Increasing his 
fa ci 3 It Ice and w'ho is looking for modern 
methods. 

Write me and I wdU give you the best of my 
knowledge and experience, 

C. H. H'Giehan Q Co^, 7 Broadway 

NawTfOrK Citar 

Besd 4 Cutt [b StBBDpi fur Oar TbornKnutBr, offiiiiA'Pr itvp. 



UNPARALLELED FACILITIES FOR MANUFACTURINO 



Metal Specialties 



OP ALL KINDS PROMPTLY AND REASONABLY 
WILL flANUFACTURE DIRECT OR ON ROYALTY 



Crescent Mfjg. Co., Valparaiso, Ind. 



The Lirgest Factory in the United States for Manufacturing Metal Specialties ^vkx 



Write V tec estlzotite oa any artkio yon want manufactured* 

FOR.T DEARBORN 

Kanafactnrer* of 

SPECIAL MACHINERY DIE5> TOOLS, Etc. 



IT VOIR 
[VICE 

Prompt and cAreful attontioiiL slveB aU oorceispomlenot 

MFC. CO. 

Alio Bluikinj, Fanning um) Dnwing ot Shtet Mctil 



69 -<i 5 StTMt ' - CUtCAOO 






New Universal Square 

tn Thrive 

Ko- 1 6 Inches - 90 .U 5 

Ko. ^ lO Iiic^hcs ■ 1.00 

No. 3 13 Uiuheff - 1.50 



'i|«Tio|,ffll7 1 6 IS f 3 f^i F 

0000000000<>00000 

■ J. i- h iy. 



ALWiirS REIor 

Nothin;^ to he ad- 
JoAtecl. MaiLe of 
tlkc hci^t MteeJ ftiul 
of welffht. 

Absolutely true* 

CfiinhLiiHtlon Trli 
Pltcli^Cui, lltn, 
and Talley Cut a lid 
fllltre 

tlrawlnp^ clrdcB, 
111 m be fj oc- 
tagonal CU18., la^^- 
inp out a montHc 
and tenonfi and 
tnnumerablc 

olher puT- 

^ ~ 5- DO s eo 

Paicnlcd 

May 13, IW2. ^ ^ 

iS^rJrf Itii 

ail Jint-'Chmi tmA iicaUrtt* 

THE DVBT a SHINN 
NFG. CO. 

Incorporated 

Nelson Bldjt. 19 Park Place and 16 Hurray 5t. 
NEW YORK CITY 



Let Us Act As Your Factory 

Wc havtoneof tbcbostcqnlppefl in the Tinned Slates 
and can Him out your work for j'oii cheapirr than you can 
possibly do It yoiirsn;]!. ftend dtawlnira or modcltj for tail- 
matcA On dleaT tool a and manufacture of s'our article in 
guantktea. 

Metal Specialties Hanufacturing Co. 

18 *SA W. RandoltsH 9t., C hie Aga. U* S. A* 



The Ideal Lawnmower Grinder 




SharpenH any Lan*n- 
mowei: accurately fn 10 
to J6 TnlnutCA, makes 
the blades aoeoluioly 
true, g:lvea them a per- 
fect clearance^ does Ihc 
work quicker and cheap- 
er than it can be done 
by hand. Nothing- like 
U on the market. Made 
for both, hand and pow- 
er use. 

Writ*? fur foil deserli)'- 
tkou and prices 



TODAY* 



THE HOOT BROS. CO. - PIjrmonth, Ohio 



“Yanhee” Tools 

The newest, cl cTe rest and most satisfactory In uhc, 
and the dr&t to be offered at ho reaHonablc a price lhat 
eyciy' up-to-date mechanic could buy tools of their 
quality and character. Other loois are very pood tools, 
but, '‘Yanbce'' Tools arc better. Sold by leading d cal er» 
in toulH and hardw^are. Aak dealer to see them. 




Ratchet Screw Driver .Va. L0 end. 1 L, (|i Slzei.,) 




Ebitdut Screw Driver Mo. IS. Ci Sixes.) 






[UI^ 






Double Spiral Hetcbet Screw Driver Mh. J 9 and 31. 




AulODatIc Drill Nv. 40* 41 and 44* 




AulotnatlcDriU No. it. 









Redprocatlnj^DrlH No. SO. 

Our "Ynnkee Tool Hook” t<iUw nil ^buut them. 
N»nt free oil requoHt by 

rtORTEl BROS. MFG. CO.. Philadelphia, P 




It Will Pay For Itself 
in One Day 

Sugar Info €»l;tutl Candy* 
any f'oinr 

BARTELL MACHINE CO. 

S9 W, 8lfi St NEW VORK CITY 



WHEN IN SAN FRANCISCO 



YOU CAN ALWAYS QET 



Popular Mechanics 

and Its hDokfl, veil aa baok mmibert* 
and any otboT book or perlodioal you want^ 

ROBERT C. ROSS, 1203 Market Street, TriKiy 



O. T. LOUIS CO. 

SCIENTIFIC INSTRUMENTS 

TVe snpplT complete apparatus tu coTer course fo 
Chemistry for IVlechanIns, incLudlug hunsen burner, 
gbisa ana rubber tubing, ring standsi test tube*, 
pUtlnum wire* ehemlcalH, ete. 

S9 FIFTH AVENUE, NEW VORK CITY* 




[ 1 1 bajB. n A Lvl renWaA 






SOI^DERINO 9£T SPEClAl^, !£0 C«nt« 

iTn Intmdnc:* onr cafftloit'io of noveltl™, offer yoo tbio 

opE<!ndid burnBin, Outttt onnni't^a of 1 soldering Iron 12 inch eta long. 
1 l>Di pulveriBcd re«iD, Itin plate fortlDulne ccpii^r, and 1 bar di 
voider. Jixet «*|ifiwn ith picture, fbit up in a poat boi with full 
direotiopt for ufU^ Cujrantaad to be thoronahly practionl. TiLemyB 
bIwhj'j »Diiiethip»e to aio&d ainnuud the kitchen and rrory faiully 
ought to bnve one of the ao outfits. At this bHrgnin price our ntdek 
may SfH>n beexh^untt^. Send In J- mu r ordor today. Do it PoVr. 

W H HlllFDJtm 7 » P Jih fit Pa .,1 MInrt 






A new rapid Aut and tla combined for solderlDif 
and moadliiff lron» Copjwrf Bra^fl» Lead* Ziac^Tln^ 
Platlnanii Ooldt 51lver* EtcoWlthonittieuioof sotder or aeldi. Boldereno aoldora aoytbliiE and! oTorytblDtg Ibat tbe 
old metbod of uslu^ bar or wire aolder^ adda, roalo and paste acoompUabed. 

AGENTS WANTED. SEND TEN CENTS FOR A SAMPLE STICK. 

THE CHAS. A. THOMPSON CO., • 41 Cortlaodt Street. New York. N. Y. 




WE WILL SEND YOU 



One Vip*. ™ 

One St?t genthne 

Arm^ttMng ^Coolu 
•ju) Dies. 

One Pipe Cntter, ^ 

One Wieacbw AJl for bendll&a pipe f rem to 1 indi, 

ON ^BC^KIFT OF f 10.50 
Send for CetaloaDe of Oumplote Lioe, 
ABHSTBOHG MFD. CO.* Bridf aport, Conm 





THE CLIMAX 

ALCOHOL OASOLlfiE) 

BLOW TORCH 



Ererjr mechauto and o1«rlrletani, pTofeMionel or amflieuf^ n« 
well All houwtaoltl flhould hnfu Line of t hf^ae torcbee for 

^raerul Boldijri n.t£ f^uriKAHm, 1 bo pfjcC, 5& contn pofltpalil. 
Write for onr Hikooliti oiTer of one of these torches i'ltEE. 

OLIH AX MrOwCO., - - 1 iffutriird llQHtiirt 



Heop Your Tool Room X^mer^r WKeol True Uftin^ 

OIAMO-CARBO £M£B.Y WHH:E; 1 ^ DRESSER 




No. 1, » iDcbea Long.,. ...P ..S3.0O 

3.10 ** ....3,^ 

" 6, 12 " *' 4JOO 



Send for Dre^sser Booklet with Testlmoolali 

THE D£SMOND*STH;phaN MFC. CO., - Urbona, 



OHio 




BOILERS FOR ALL PURPOSES 



Kewaaee: Boiler 

C9.. Dept. 3 

KELWA.rr£.Er, ILLTEVOI3 



KEWANEE rtOILERS ;4 
ABOVE THE TEST / ^ 
b5e/T</ 




SIMPLE BUT SAFE 

THE LtANCASTER 

Hl.fb and iov water end hidh prcMare Alarm forRteain boilers WhlBtlea when weter la 
too hijfh. ton low Or for hlith preBRure. Tba flciBt* mAdo nf torr# ootta. will not collapne 
nr fill with water. Will work at uny bcrklar pres^nre. &f^Qt on ^prornl. Yon caa try It 
before Tou purcliBae, MechimlcaJ eeeata wanted everywhem;]. For foil pertiDtUan end 
df!4icTlj^ire circulars, address 

OeORdE LANCASTER. * S4l Lcxlnjitan Ave. - NEW YORK OTV 




"WHICH WAY*' POCKET LEVEL 

I C in flu irKrtnnt '"■Which Wej"' 

I ypur Wurk is otit. B4"w^f It 

Is the size or a silver duller nnd three- 
elehths thick. Nloniy nickel no cl pol 
Inhed. To latroduce it, wlU mail one 
for SM cents In stamps. Caliper 
Joffue free. 

E. C. SMITH. Colurtihis. Pe.. U. ■■ A 



MOTIPL ^ CHICAQO MODEL WORKS 

| 754 fli LiiilllSOI SLCHIUGOilLU 



ElTAiLI$H(D 1067 



WKlTli Ft)H CATAUMJU1& 

OF M<n>KL SUPPUESI 




YOUR tNTERESTS AMD OURS ARE IDENTICAL 



You Want ^raotioat 
WmEE OAfJLLIWa mA^HiHKRY 



to U&volopo that 



Mineral, OH or Water 



proposition j lAf a haw it. Ouarantao 
it to MrorA saUsfactotiiyM 



Tell TiH abOYit the forTnattonf?, ck-pth. dlamfior hcleei; wlU aen^ 



printed matter and can nave you money. 



THE AMERICAN WELL WORKS. 



vm r\» Ik. vr v 







“Chicago** Lathe Do^ 
and Drill Holder 



A first -daaa . combination tool for use in me- 
dium and light machine work* Will prove a 
time-saver on all work. 




DesLjrned 

and 

Invented 

by 

Andrew 

KruA 



of 

ChIc-»f;o 



The tool fg constructed so 
a« to change Inaiantly Irura 
a lathe dog to a drill fiolderT 
and can be oiiall claHses 
oi work^ whether taper or parallel; eliminate g the 
neceB8tty ol using a new dog for each piece of work. 
Thu tool willboaicnton trial tqatiy rcfipontilhlellrm. 



Manvifaclurca and For Salt) by 

ANDRC^W F, KRUS ffil CO. 

943 Elston Avoime* - CHICAGO, II-iL, 




ANYBODY 
CAN USE IT 

B to won is ^ csndbciiUt 
k!tt«a ciiUi oroth^r dam- 
ago apotfl on auter csi- 
Ings; torn off stonuii split 
or punctures to Idd^t 
tubes TalcaulEed ss 
good ss new with out 
V ulcsDlzers. 

we want to send you 
circulars, and what 
others say, 

“ Stitch - in-Tfine ” 
Vtilcnnizer Co. 
Topeka, Kaa., 

U. S. A 




ROB£RT 

Battery Volt-Ammeter 

Accurate Gnamnteed Uiirable 

Fornarded prepaid* tncludiDff caae, 
upon receipt or 94,dO 
3 VOLTS I SEND FOR 

AWFERES I CATALOGUE 

THE ROBEHT 1 N 9 TKLTMSNT 00 . 

30 Sliei bj $t- , Detroit, ivnch^ 





5 H. P. 2 blinder Bicycle 
Engine 

with gmirfa pine and 
Aiuminam Gear Ca»e IJi H*F. W7, 



W. HOFFMAN, 

LACXCH AND MOTOR T^'ORKS 
1SB3 N. Halstjed, CHICAGO 



SAVED THE HARNESi.S. — 'There'S a horae In 
the baaernent «n Canal near Lake street and paw 
wants you to send the Are department to get him 
out/' said a little Jewish Imy to Chief Campion* of 
Clileago, the other day. After a few queatlons the 
chief ordered truck N^n, 2 out to tescue the horse, 
say a the Western Ft re man. 

A teamster had drlveii Ills real wagon, too near 
an outside stairway with a Hiiiall iron railing around 
Itx The horse had ruhbed np aguJuRt the railing and 
dropped into the basement. The space waa too 
small for the horse to turn around. Heavy planks 
were placed on the stainvay and made slippery with 
water. The firemen tied the horse's feet, placed a 
rope around Its body and commenced to pull. The 
horse beat Its head against the brick wall BCveral 
times, until Policeman Maloney protested, 

I "Can't you see the horse will butt Its head olfr* 

3 tricil Maloney. '‘Wait n minute till I get a rope 
arouml the neck of the heaat. Now we're ready/' 
said Maloney* as he pulled the neck of the horse t* 
a rainbow Rhape* The dremen aad the bystandets 
coinmeuced to pull and tug* 

^‘WeMl get him yet,"' Temarked Maloney* '"But if 
I Liad not been here t'ho horse tvouLd never have 
been aaved, I'uU uway, boyjj*" 

Finally the horse reached the top of the boards. 

"A fine animal/* kept On Maloney, as the firemen 
were unbinding Its legs* Moloney tmloosed his 
rope fro.n the neek and the horse's head dropped 
to the ground* It had been auffocated. 

*'We saved him all right/' remarked Maloney, 
“and he M’aa an ungrateful beast to die." 

— — 

THE BUNSEN UURNER ATTACHMENT— 

shown In the sketch was recently patented by B. R, 
Kellej'*, of Ashtabula, Ohio, The attachment consists 
of a suitable base through which a gaa plpo phRsea 
and of a cup-Rhaped dUk w*hlch fits loosely on the 
I neck of the base and can 
be readily rcmovcil If de- 
Rlred. This disk la formed 
with Bcniloped edges and 
with openings near the 
nock of the base so that 
air can he drawn through, 

I thus fneilftatlng the com- 
bination and at the same time spreading the fiame 
BO as to cover a large area of the bottom of the 
vessel placed on the upper edge of the disk. The 
device can be used with inanj' forina of drop lights, 
in very hamiy for lieatiug liquids or for chafing dish 
purpoRes and when not in use can be disassembled 
and packed in small space* All the parts are formed 
by stamping operations so that they can be cheaply 
mnnufactiired. 





SSE HOW EASY IT IS to Cloaii Your Anto with tho IDEAL CARRIAGE WASHER 



With this iDiitrumcnt a comiartahle and ORny wry ii tiroTldcd fordoiun an othorwiHfl dimagwabla tank. Wtar 
caDatletn If ypa trluh* >nn vl] I mot (re't them. wet. No 8pl««hln|. No, C bid Hand*. 8av** 4-0 p*r d*ftt WRt«r* 
80 per e out Labor* abouJd bmy oho fn'»m Tho atamd point ot ecoamny. Mado ol Holid brash. Ovjiii- 

ntraction 1 b encJithiit It will Iftnt a Ufetime* TLta any ordiluEy huaei cOniltKL't! oa . 

Impoaaitoto to Soratoh or lajuro tKa Flnant PJnJah* Koap* tli« Vartti>h Clbaay and Nrlfiit. 

Ih. j. W. CEiiripUi, DflI'T.Biil BnldHa., 102 Bulk EL bidB.lB. S. T,. Jmi. 11, KKiS. 

Hr. 1. p. BesfaMttf, Jf. Y* Um, ISlEr,™Ti]ar 'UdrtI" hrr^lkfi. Wbliw hKI l>*n la m* dnhitwr lul Mkd Iw (Itw isUn Mftljf.clfafl, IIy 

notdrw^ va*hOi| TacfioiiD ed|d BwlliWpUj tlwuhf l« lri4l In ‘cLlUBr rigk In IhB BluCwllik^ I Uvl i4, VM-H tTUlT, W, 

That'a what thor all say. Wa hare thoDaaQdR of vi,:iluntarr bock! worda. Prica, Dallvorad, 1« 90.00 Eaalt. 



i a ur^*w i^A 



^ J -f 




AUTOMOBILES $ 1 00 AND UP 



W$ wlllnialliduF' larfreltlUBtrAtedBarAaln Bbe^tofD«w and ftlljtl)t 97 uioJ AutAinolrilu an 
r«CQdpt of ;our name and address. Tbis etieet sbawe accurate pbotoffrapnlo vietra er oiore 
titan iiO Auioiiiablif^g oScred as low as fiCM]. Write plttlnl; to 



H, GRAHAM CYCLE CO.. Inc. 

EstaMshed 14 yearB. 601>603<^605 Kadisou Street. CHICAGO^ ILL 



'VS“™,! THE BOm 



Handles 

All 

Grades 

and 

Kinds 

of 

Lubricatimt 

Oils 



BINOLB SQDABE CABItfEI 

NO WASTE. NO OIL ^ SOAKED FLOOR? 

Tbe "OILER^^ !■ uaoUr flllod 
AT ObiE HTKOKE; there !■ no 
overflow. 

Fifty Different Styles. Send for Cblilo^ XlJ. 



S. F. BOWSER Sc CO., Ft. Wayne, Ind. 





Faster than an Auto 
Cheaper than a Horse 



GFT A MANSON 

It Is speedy And reliAble. adapted 
to all roads* and itialotained at a 
moderate r xpense. Attachments 
designed for Uasure an d utility 

Write us 

Fowler - Manson - Sherman 
Cycle Mfg. Co., 

Clinton and Fulton Sts., Chicago, 111. 



I 




SPECIAL 

GAS ENGINE GENERATOR 

Steady light from an ordinary Qas or 
tiafoline Bngine. Write for Bulletin. 

ILochester Flectric Motor Co. 

33 m.ANK STRecr - ROCHESTER. M. V.. X3. S. A. 



$80 A MONTH SALARY ‘ilSTT, 

^ Intr^Bce «ir Ousraiitced Poultry aod KiorC 
Keme4l<es. Henj for conCrAot: we mean hui$lnc!fl[< anri fap, 
nLflb beet rereronce. U.H.bJf>ljkR 4 U,. x Shl lu. 
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PAGE ELECTRIC BOOK 

WrEteroriU WoirillalPOHOnd j 0 U 0 Tlr| 
plan by wbleh youc&n seeareRuy | 

SJrtfC^G' litOurbljr THo. abno- 

ntel/ FUE£. Juilusi h Hwaa Ca., ft W. Water ijt-, ailwataXne, Wla 



FREE 




XHE. WOIVLD^S RECORD 

of ID lulJcs In 9 rain., r4 2-G soc. waa caado on a 

CURTISS double; CYLlNDSIt MOTORCYCLE; 

OHMOISD UKACH, FLA.. 1^04 

The history inakLnri fliKhteof Capt. Baldwin sod MAiiy other oerotiauta were mode 
poflflitiJe only by the une of this motor. Tbefve fente demoaHitrate the power and 
teJiAbility of our motor and matorcyole- Rend for oatalci^, which aJeci liitfl n oomnier^ 
ctal aide car, irhitih ehould be of intoreat to every metchant. 

n. II, CI KTISS ^IFG, CO. - - TIA>IMO>Df3PORT* N. Y. 

"’The motoreyole ftirniahei) the cheapest knew n trauBporiation."— Bi-World. 



m«>iit)nii I*nnn1ni<' Vivlinn Ir,ii. 



wi’-li Ins, A tiia'rB . 



A Mosi EiDCieni "Wireless leiegrapD neceivmg umm is uur m. •n 

Consists of a mahogany base-board on which IB mounted an adinatab le Coherer; a hlgb-fregbency Do-i^^per; a spoolal 
my- a Bounderp and the resistance co Us ana GODdenserB essential for good results^ Price of tula set la 
■" >ach set. xvo make cheaper ones, from tl np. but this la designed for tbe eiperJ- 
We also wtU sell various parts of the set separately* Send for builetlns* 



blgh-reslstanco Be 

«1D. Oat Htrongeat guarantee goes with each set. 
mentcr who wants tne be^t there Ib. 

NEW ENGl^AND CGll^ WINDING CO.> 



AtlantlCp 



Xmas WC ARK SEKI. 1 NG 

Tree 

1 Toy Electric Rallwajs S 3 . Oe to I 60.00 

PaBsensrer and FralginTralnfl..*.. .fl.Otl CHi.Ol) 
With Electrical Books..,*.,,** **.]Oato G. 0 U 

Rnttj>rv NecktteaadCap Lights., 75c to &00 

^ Battery Table LaHit]|* 3 001* 10.00 

Id up Carriage and Bicycle UEhta... 3.00 to B.OO 

l>atiteraa and PoccitLJ«J)ta.**,,*,*.7£oto 3.0D 

Battery Motor* and Fa ns **,..! 00 to 12.(1!) 

EJectrln Boor Bella Complete, , . * . . . 75c to 1.50 

« tsuzn Telephonei Complete 3..yiand SpO.*; 

^ Falls' Teiwraph Outiita mpletc-. L75 to 2.50 

Tli mSir 18,00 Medical Batteries a.SB 

Lil mKiv si 9.1)0 Electric Beit ^ItliSujjpenBurTp 3.50 

Dynamoa and Voters. l,iK)ioi,0Ti0.'rt0 

Qas aadGaaoUne £ngL]3eg.,**..**..3.uJto 1^^00.00 

We Undersell All* Want Agents. 

Cstalogne Free 

OHIO ELECTRIC WORKS, 

OlkiOd 




Write 

to-day. 




Hotsinger Anto>SparEer 

StartA and rana 

BAS INBINES WITHOUT BATTIRIES 

No other mncbtnE^ can do It atieceeaCally for 
lack: of original patents owned br ns. No 
twlrt motion In onr drl^e. Ho heJt or 
ewitc^li neoeoflary, No batterTCe whateTcr. 
for make and brealf or jutniHeparfc. 
Water and dn«t-ptoof . Fhl I y euaraDt«€Mi. 

DEVICE MFO- CO. 

Bt.* Pendivton., Ind. . XT* B, Ah, 



1 CHAIN TOWE 

|35€ 







HU9HY 



The motor CAR SUPPLY CO. 

142T MiCWfaw AiKnuC CHlCAOO. ILC, 





ECLIPSE POCKET AMMETER 

For General Battery Teatine. 0 to 20 Ampores 

FUiflila B»d Ktictri va& oAteet Hp»f in WW, whleli |« 
DKAWK BaCi: l!!TO CABK. CfTTkd hi pnikaL aiB« 
at ««tcb uid nut llcbi CuL b« bh 4 1 b Hiy p-mi^ 

tbn. 1‘mttkali.riT 4 hIcwJ fw Aa^ qh. 

TRICE 10.00 



ELBBEDOE ELECTEIG HFS. 

307 JttRlH Street, Bprlngfleld, Bfau 



CO. 



Gasolene Motors I Castings 




3 h 4 1 Cillmr^l Avenue, 



ompL 

h, p** far Bicycle. Aatomoblle, 
Matine or btatlonary. AJm at> 
tacbablc metnr outtlu and Oom- 
plcte MDTOR^O VOLES. Bend 
atamp for oatuJogtio. 

STEFFET HFG. CO.. 

Philaclelpbl., Fa. 





Iron Box Bell Sale 



Qur special »alc on bclld iJbIs month only, 

|i«tj loi' 3DC each. A goaf , well 

with Cenaan * IKet contacts. W ilT ring one cell 



h«t| 



3DC each. A j^trtch goaf , wel 



A44C 

made. 



ot battery* ICscntby mail extra. 

SmitK EltdricAl Suppty Hause 

207-213 L Van Buren St. ChlcagpJlU 



1 




CATALOGUE FKBR PBICE9 RIGHT 

Telesmph luEtrnniontB. Teleplionea 
RnTRlar.Gartn!i. Bells, Pnah Bn Hons* Bs^rloB, Zieotrto 
Clocks, Medieal Appiiratun* Motois* htc*. Eto* 
MANHATTAN KLECTKIUAI. SUPPLY OO. 
32 Cortland 3t,, Ntw Vcirtt 183 CtilMd* 



SnilXTIPIC VK\TiljATf>N.— A n^vr v^ntUftt* 
ing d(.nU'ft wliioh flitera tbe air as It pns86?8 thtou]?h 
jinti, wbtni rleslrihS can ba to ilendorip.c tht* air, 

ni)c! na ii germ destroyer. All dust ami dirt is fuken 
out ami ejeeted. The air Is than fllterrd Bomewliat 
on the principle of a water biter, 

* ■ fr 

ADJUSTABLR OVEN FLOOR*— The Cut repre- 
sents a vertical ncljustable (loni,- for ovens recently 
Iiatetited by J. C* Millar, of BirnilngbaTn* Ala. By 
turning the erank the ovi^ii floor, which la shown lu 
section cap be raised or lowennlp thus contTOlllhff 




the position of the prodticta belns baked and pce- 
venting them from being burued on the top or bot- 
tom ii 3 the case mav be* This device may be at- 
tached to any oven with very tittle work, ami ta 
adapted for domestic cooking stoves as well as for 
large bakers' o%tus. 



E^EARN right wmi^RTOD'RE AT IT 

A fuU i(«i HHnjilwt# wan* of lartnurUfl la Uh 
ud OCHU f >T^]|>4 tr,a WiriHv EbCtMMlui. 

I'TiLMtFl |uqhtUir4a W ri;Q»ltrTlhfl»- 

v^,rci. pnlllntfl Tb ^Ih Mulii. 

Iil«i'hiiti Ciu|^t liT {4rfM3KHHlDtK:«. S4i^4rrit* taixj J». 
I^D itU^rtLl.ft- DTfiliHiiU. u kt ^ aH RW44- 

pM t>u!.lciE uUiA^t4>fJ Ab*I UBTutnMiu^ Ei*^ Tof 
cSiftJir. 

Chicago Nautical School 

jwtit Ttar 

MaaDnlrTfffipk • Chlcaso, nr, 
TF: S. TTTIr.S'ON^ PWacijxil 
(Lnf^ T.ffufi'aaji [, U. iV.> 

WtRELESS TELEGRAPH 

The “Tellmeo” Complete Outfit* tomprlslng 1 Inch spark 
COl^ Strap Key* Sender* Sensitive lio-lay, Coherer, wUh 
Automatic Decoherer and Sounder* i Ex. Strung Di^ Cells, 
all neceswary wiring* Includlnj^ send and catch wires, with 
full InslTUCUons and diagramJi* tS-50. Guaranteed to work 
up lo 1 mire, 11 ] usi* Pamphlet and W-Page Catalog 

ELECTRO IMPORTING CO., .12 Park Place, NewVork 






' iftM-hcfrr {Fii'ifir. 



1UUK UWN LLE.UTI^I& Llunr rL¥lNT. 



We bATe cotnpletQ onttite fni rcFilEteDcee of an; alze, 4 unun?r bomoB, eampfl, boteJ^, sehooJB, 
leuDcbea, eto, ETuiry detail included! T^rV b^t materlah absolnt^ljr practical . So 

9im|]JiD nnelectrlclAn renininid. Ll(h4 all th* tlmep m otoroHe battery InHudiM. Oao, Caao- 
|in« or Stoflm emriaifa ummI «lTe plenty of pawer fnt r^mpiaff WHtar, eawina wondp. retyipera- 
tEi^nn etc. We won Id like to seud every Tender of FopuJar MechaiiicB *rlin Kfcel; to tw 
intoreeted oar new ' 60 -piise Catalogue deecrihinfl over 190 dlfleront oatflCfl. Addreea 

ICleottic ]Llti:ht Detiaxtment 

RICHARDSON SNCINCERING CO.. HarUorW, Conn. 




JlilB IShcin'ci Our 

“Vim” 

Butt Spark 
Magneto 

1. fr make olber Ttpob for 

Butt and 
■lump Spark 
Ignition 

AI&o 

COIL.S 

ofaiiklQdi. Write 
for pneea and lull 
intormatlDn 



THE THITT ELECTRIC CO., 



Peerless Eleotrio Co. 

Dynamo anil 
M o t o r R.epairin^ 

Bend uh a iriiil order 

So# Gr««ia St, 

Fbone Monroe l&OSL CbJcofo, Hi. 



COUNTRY HOME LIGHTING 

Made effeetive, cftsj' end fid Id per cent chcniier 
ttan keroiwae, or ‘^iL'^ tric liK^htH by uaEnn^ our 

BRILLIANT 

OR 

Head Light Gasoline Lam]>s 

They enn be used acywhere by fniyoae for 
RD 7 pnrpnai.', bufiiaE>HH or hoaiO ueiC, in Or Out 
door. Over HXr.OUO In daUy nee dorini; the 
laetPj’pftra. FAery hupu BQariLutfwid. WritH 
tor P.. M. cntaloi!. it teliBaJl about tbem and 
Dur OaiMtline Syifiema. 

BRILLIANT QAS LAflP CO* 

42 State St» Chicago, IlL 




^r 






liVire Your House For 

Electric Ei^Ht 

AU material, wire* porcelain tiibeFs* knobs* 
HwUchefl, aafety cntomii for wiring a li room hoUHO, 
Hi curoly boxod an4 on board earn for Full 

limmiaieddlreciiouH. Send Plat of honiio wlih your 
remittance and we wlU lay out Iho wiring circuits 
for yiiiL Everything first clawa and strictly accord- 
ing to insurance rnlc^r Ih.jolt of Hnics Included, 
Also lighting chaitdellers at astoTitniiing prices. 
l>VJiAikMfS* Motors, CoiTipli'to Llglulng 
Everything bllccirlcal OKcept toys ami novel tie a. 
Euctdse stamp for catalog, 

Ikt You Want to *6 Into ih* Electrical Bttfilac »»7 

STAR DTNAHO CO. - Jeffenon Citr, Mo. 




Clean House Witli 



Over 55 Companies 
operating 
Thutman Pa le lira 
in America* 
and aa many more in 
Canada, England, 
and Europe* 

FRE CATALOOO E 



General Compressed Air House Cleaning Co, 
sir. i*,ouiSp u, s# A* 

Manafa'PttirerH ^vf the Ottlabrnti'-d Thurtn&a diunftit-Mn- 
n^'tOil fl-iMwik-in’ iJrlvtn Air OuniprOtwOfa fvr Mlaev, 
Prou malic Tooli, Ftc. 



B E. THE B O .S 5 

Make $t00 per month* Othm do It. Ton have 
Kkme chance* Start a mall order ba»ineBs at home* 
Write for our ^'Starter” and free particulars. 

Mgr* W* C. Cd„ £* Ht** Los Angeles* Cal. 

THE L A K ^ ^ 

VEST POCKET FLASBUCBT 






The OniySafe Light to Use on a Gasoline Launch 

ttsf there l9 nu danger uf explosion from Uas* 
oline* lUvttry Launch owner should have one. 

They are equally valuable lit the Household* 
on the Farm, Stable or Factory* Reliable, 
well made, best of workmanship* inexpens- 
ive to buy, economical to maintaiji, ready 
when you are. small enough to conceal In 
pal ni of hand 

Price Comp/e/e, $taOO 

Battery Renewal, 30om 

Post Paid Aityw'here In the U. S* 

Do not confound this with &ny other cheap 
apparatus on the marttet. 



j, Hm lake 



Mdcbidery Department, Bourse Building* 



Pbiladclpbia 





Are Yon Prepared 

to HOLD A lk0t(«r If th* 

ePFORTUNlTY pr«a«iiti 



Manjainan: believe h« has been ilbtreate^ by tb4 
world, aod tha( succesi wbkh appears eo easily at^ 
tamed by othero^ is forerer just beyood bis ^asp. 
Why? If you could look into his past you would not 
have to Bnesa^ The answer would be as plain as day, 
H* could not, throuEh lack of education, take advan- 
taae oJ the ttfiforfuvtffef that crossed his path. 



The American School of 
Correspondence 

offers you the connertin^ link between the present 
and the future. It olfera'tlio jf/fiflrfttHifu to redeem 
the past and start anew. It places within your erasp 
the runEs of the ladder of aucoess, and it will bclp yon 
to climb if you are ready to help yotirseU. EoEineei^ 
inf offers a wider ffeld than any ether profesaion to 
tho proEressive, wide-awako youn^ man. 

As a proof of this eiamiue the *'waut cclutiins'' of 
any newspaper and see the constant and increasing 
demand for eufmeors and draftsmen, compared witb 
the occasional call lor clerks, bookkeepers, etc. This 
shows the tendency of the times and opportunities for 
which you Bhould besin to prepare MOW, 

The Americau School of Corro&poadence is the 
only correspondence school which makes a specialty 
of eDgLueerinf work and the only correEpondenco 
Bchool whoae instruction is credited for entrance to 
resident eneiDearinE scboola and colleges. 

Tuition fees are moderate— from Si 0.00 up — and may 
be paid ia small payments, emilo? na a^f^nts. 

ah $aid iy thf studint it wtd in iwstrutiittg 

tke ^tfideni^ 



fX ^ tHit t i ^iK^ay 

P10a/ie (tend y our liandliook OLnd^adTJae me how you ^ 

oati buolify me for a. poamdiU aa; 



.... . .Tlectrlcp.1 EUnelnofl*' 

.... . . UeelisD ical EaElueef 

, .6teaTn Enjftneer 

.... ..Marine EnElpeer 
.. .. Engineer 

..Architect 

. , „ . Telephone EuRitneeT 

.Telegrapher 

ij^heet Metal Pattern 

Praftamau 



.. .. ..Neehanfctil Prartamaii : 

..Heat Jug mii^ Ventilation i 
ICn^lneer I 

......Plt'tnlber ; 

,, ,, ..Stmrtural ItraftnmKTi [ 
Contractor acij Bnllder : 
ifEntnnee to Tcehiileal I 
SchooL jC^olleffe Pre- | 
ponirtory Coar0i?.> 



M 2 M VW UT’VAm 



OAS^ GASOLINE .%NU OIL ENGINES. E.v Gard- 
ner D, HUrax, M. E. Revised and ciilarsyd. IUuh- 
trated by 5D0 cngmvlngs and driiwlngs: 550 pagea. 
Clotb, price t2.50. The Norman W, Henley Pub^ 
Co,* New York. 

A eoiuprehenslvc aiul iip*tto-ciate work treat! off on 
the theory of gas, ^^aaolliie and oil engines aa de- 
signed and maiiufuetured In the tjuited States. Con- 
tains Bpeclnl Inforiuiitlon on producer und suction 
gnses which will prove of vnliie to all IntercBteJ lu 
llie jjeurratlt>ii of [iroducer ga« amd its iiUlIzatlon In 
gas engines. Explosive raotois for sliatloiiaT.v, marine 
and Tchlcle power nre fully tmited, together with 
lUustrationK of their parts and tahnlated islKos, hIso 
I heir care and ruimlng nre hieluded. Electric Igni- 
tion by Idduetloti coll and Jiitup sparks Is fully es- 
plalneci and lllnstnited and information an lestlag 
for ecroiioaiy aud power and the erection of power 
pinnts Is given, also the niles and regulations of the 
board of die underwTiters in regard to the Installa- 
tion and tnaiiRgeniiem of gasoltue motors. Unlq,ue 
and valuable features of the work are a list of the 
leading gas and oil engine manufacturers In the 
United States and Canudjit with their addresaus and 
a list of United States patents Issued on gais, gusw- 
Uni! mid oil engines utid their adjuncts from 1875 to 
da It. 



THE COMPETENT LIFE. By Tbomns T>. West, 
Pieslileut Aniertean Foundiymeu's AsRoelatlon. 
1 dust rated: 272 pp- Cloth. Price, Sl.iiio. Tbomae 
jj. West, SbsirpsTlIle^ Pii. 

''A treatise on the judieious development, direc- 
tion nml emplo.vment of man's inherited ability to aid 
hi the heiterment of labor.” nre the words in which 
the author deserlbefi hEs work. In other words, It is 
a study hi chaviicter huMdiug elucidated by contrasts 
and some philosophy. Contains a number of good 
l]tustratlons. 



|»UArTiCAL PATTERN MAKING Edited by 
Paiil N. Kasiuek. Numerous drawings and en- 
gravings; 1150 pp. Cloth. Price* Ifl.fiO. David Mc- 
Kay, Philadelphia. 

A ro in preh.cn si ve treatise In ennyculent form. Ctm- 
ttiiiis chapters on FiOindry Patterns and Foutidry 
Practice- Joliitlng-iiji Patterns; Flulshlng Patternn; 
Clreiibir Patterna; Making Core-hoxea, Coring Holes 
lu Castings, Potterus tuid Moulds for Iron Coluiiiti^j* 
Lathe -bed Patterns, etc. 



EDUC.%T10SAL NVoriUWOHK. By A, C. Hortll* 

with nearly UW illustrations; IJfiO pp. Cloth. Spoil 

& Chamlierlnln, New York. 

This work provides a graduated educational course 
of woodwork, based on a succession of joints, wllh a 
model follow ing eaeh Joint, Motiunl training of ileaf* 
blind or otherwdKe tihyelcally deliclent childl'en ia 
treated in one pcetlou. 



COLORADO .kS A \nNTER RESOIlT* publijiUed 
bv the Bjrllngtoii Route management, is an illua- 
t rated folder describing Kcenes typical of ii healthful 
and ideal climate In the wdnter time. Some lutereEt- 
Ing enni|>nratlvc statliitltB are given. One of thCHf‘ 
foMei'H may be priKL-nreil by urplleatlon to the Chi- 
cago* Eurliugtoii ^ Quincy Railway Co., 20ft Adams 
street, Chicago, 111. 



jVa _ 
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I'CRCLAft a AX. 'u* 


1 AMBB1CAN 


SCHOOL OF COfillESPONDENCE 







SEND TO 

POPULAR MECHANICS 

For free Catalog of Latest Mechanical, 
Engineering and Technical! Books. 





If IV u, 

A SAMPLE COPY OF 



WOOD Craft 



You caa have a sample copy of the boat WOODWORKING JOURNAL PUBLISHED— 
PBEB— bj wntmg for it- 

It contaiDS more useful ioformatloo for WOODWORKERS than any other paper issued. 

Address WOOD CRAFT 

We want Agaota— Liberal Comimasioas - - 450 Ca?ctoa Bldg., Cleveland, O* 



R^OSE'S 

Complete Practical Machinist. 

1 9th Edition. 

Thft Complete Pra^tLcaZ MBchiaiivt; Enbracliu lAtho Work. 
TlseWork^ Jlrilli Drllllnir. T^is and Dies. Haideflltix and 
TemMrlotf. The KpJtinaaqd U» e>( TonK Tool OrladiDK, Earhina 
out Work. Bdachiae TddI^, eto, Sr Joiahiia Boee., M £. ijjnntretra 
by 996 eiLgravlnsfi. l^h edition, iireiitb enlamicd, wltli new and 
raJuable matter. 12ino., 504 puefm. Pri«*, p3.90. Pif mll|. fr *4 ot 
postM*. to pny addneu In tlin world . 

ABltHACT Of COB TEMTS, -Chapter 1 CutticE Tool* for 
Lnthaa and Flan L ue Marrbinm. If Cutting Speed andFeedi. ]tl 
BorLaa Toole for Work. IV Bcretr L'nttiug Tc»nl«. V Lathe 

IJosa, CattierB or DrlverH. Vl TurnlaE Eccoatric*. Til Hand 
TotnlnE. Tin DrillliiE lb the Latbe, 3X f^Tintt Bars. X 
SlottlnE Mftchlpe Toaln. 51 Twist Drills. XII Toni Steel. Xm 
Taps and Dies, XlT Vine Work Tooip, Y.TFittinH O^nnrTtlng 
Bods. XVI Milt I ELE Mach laoe and Mill Ede' Tnola. XVII GHnd- 
rtor^ andTool OrindiDR. XVIU l.ilnluE nrMarklnii ont M'ork. 
XIX Maehlne TonU, XX Tq Calonijite tho Siieed of Wheels, 
Polleya^eto. XXI How toaetaBlide Valre. XXll Pumps* Index. 

HENRY CAREY RAIRD A CO,* 

rRDrSTBlAL FCilLISZLKKS. HOOK SELLERS & IMPORTERS. 

AlO Walnut St*, - - Phlla^lelphJa, Fa.., U, !^* A. 




p THE LAW 



AT 

HOME 



IS LINCOLN DID. 



imTTk^n 



Xevot has an 
Inteltl^DDit 
a of the Law teen 

JO nearly lad IspeuBablO aatiDW to ftvry 
ui an p£ ambition. tieTorhaveposalbli- 
Itlealootueddo Jn.reetohlm.wheseh^^ 
knovled^e {fotehlrs the commercial 
ralne of aid natnjal abilities. In bnal- 
neasj it la the eounaeter wha 

sways decisions of lartte Import. In 
politico, the trained %ol mindis «rery wimre roeuKrnJzcd aabseni* 
UtIt nttod for public office. Never teforo has earnest ambition 
had placed before it so yaluahleT oomprehenslvo, authorUatlve, 
and withal so simply-phrased a store of tcEot knOwledE^ l4 
sented In the just completed Home Law ^hool Re, 

E aided by Bench and Nar es an epoch-mark I ngr work. Covei-a 
oth Theory and PractlcB; preporee lorBar in Firnta^OtiO 

advance orders bein^ hooked at about IT per not 4liioeiuit. for 
prompt reallEAtlon by publifthers, BlndluEi 1-aw half-sheep. P«- 
Kcrlptl VO pamph 3 et, test! m pnlals and Special PrlCO OQbr sent free. 
Prompt appUcati^nadvlsei^ ^ MndJsou _ . 

Frederick Drake &. Co* strentp Chicago 




«^o,ooo 

ofiftifKl by one OIiEcabo cnidna+F Jart Tiovembet, dcnilier 
In North Dakota made over h''.0 sJ the ttrsl ypnr ef ter lakins 
oiircourru]>. licndredgof otliorM ert* AurcE^sFiful nnd «c will 
(io iiK'n^t-d to M.ind you their Ihla prCTcH you can 

miklce money ill T Lu R«dl Eatnta BMalr^eta. 

Wo Wi^rt to tcurh yon the In^t busino^ on earth 'ftesi 
Estate. 0.enora| fireheraga end Inauraitoe.' asd help 1 'OU 
to nin kq Ji f or ti] no. 

Py; ont ayntom ynq can muke inoiiey In n few wLu-ks with- 
out iqlerfeiriiijt with you r p hj-tu-n t ormpntinn. 

.\1J ctactcntCS AppoihtOrl Hpucial Ti^prcsentatiTPS of lead- 
ing real e^LoLo eiiinuallicfi. VVcifitmlahtliuni lintn oi read- 
ily nalriblo pn'ifrEiirt iOP, CoHtJfwruttJ wuh them, and aasiat 
Lhom to a cic Lok anccess. 

All the lirEOfFi fnirtiint-fc wt*ro tnndo 
In Rb^aJ Rritato. There I’* no blotter 
openlnE today for ambitions men 
tbaii In the Jhl^al Estate Buei ness, 
Theop^nanitles In thin bunlaeiH 
eoiiHtiintly bnercat»e as pt'OTen by a 
plAniio at tho new!(paporn and iTiflAn- 
lEuea. ETcry hnitncm man 
in or oipirctInK to eimmte in tho 
Real Estate Roslness j^hould take 
I b E h C'buiras nf i nst nir-t Lnp . It will 
bo of titCut OHsibitence topernona Jn 
all linf'H of buflinoHfl. onpecmlly 
I Lose doallcLif or inteatltig in Keul 

i roEniL wiu. aniRE dui f«ee saoiuEt 
tl, W, CROSS & CO. 

222 Tacoma Kld^., Clilcn^n 



Popular Mechanics, Journal Building, Chicago 

I would like to act as your agent in the shop or works of 

employing men. 

If you have no agent in this plant send me full particulars with 
statement of commissions paid. 



Name. 

Street,^ 

City State 




kjpon s x'lecnoinic 9 v^wn Doon. 

Is the most useful and handy book ever published for anyone In- 
terested in mechanics or who likes to use tools, because it con- 
tains real practical information oa almost every mechanical sub- 
ject including 



MM^hnotMl DrawinRT 

Merhiutnal 

Ca«tlRK St Fomxdinff 

F<»rKiDif 

Snldertn*^ 

Tvmlna a Tnmlnff Xathei 



€an>™try 

liOAT Hat At Balldlna. Bt«- 
Cabtn«t*Maklna 
rarTlar A Fretwork 
Picture Frame Making 



PaljitlnjF 
Stnlnlnr 
PollHhUiJt 
Paper Hansrlnj? 

Electric Bell a BcU Hjuiffap 



OVER 700 PACES. 1430 ILLUSTRATIONS. PRICE CARRIAGE PAID $ 1 * 50 . 



An clroalnr slTing fqll ooatentB Bent tree on appUcat^Dii. 



SPON ® CHAMBERLAIN, - 123 P. H.. Liberty St.. New TorK 



BOOK FREE ON: 

How to (Iso Cement 

SldefFnlks, Floors, Wslls, PaNitfons, Troifha, 
Fence Pa»u, Cisterns, Concrete Block i. Etc. 
Inieresttns' Kerns on Concrete^ The 
(nimicUve paper publfshed on conmie. ^n4 
50 tents fora yiura subscription. 

TN Cement &!• 86 Griswold St., Detroit, Mich. 



DIES and DIEMAHING 

A ahop book by a ahop maa and jiitenrloil for abop work 

too Pages. 100 Illustrations 
100 Cent$, Send For It. 




P7VF:rifATIC SAXn SIFTeI*.— a new use of 
coiuitieKHf'd all' wltOjb moveii a botisontaJ sieye back 
fLhO forth rnpidly. 

Thf? oMplllation la 
Bfmllar to thp action 
of 11 piieaiiijitlf' hiim-^ 
nicr. Tb(‘ sieve will 
hiindle nil the Hand 
throe in o n rim 
ishovel into U. Sieve 
lifts <>ut of sh si king 
frnmo to dump the 
gravrL Iij working 
a ranvi^iilrnt tneth- 
t>tl Ja to pinoo iin 
empty wijeelbarrow 
tindor the sieve to 
iwMdve the iiirted 
jjuuil. 



J, L. LUCAS • Bridgeport, Ct. 



“POP” IN THE NAVY 



“ThiK Ijit n photoprapli of thf’ U, S. B. Denver, 
that liJis tjuitu u few auhstTlLKu-^ to ‘Pop/ the most 



— 4 - » * 

IVBVEH CATV TBLl*. — Keep up yoiir eomrnjjG an^ 
Btiek to the Konp; “nevs^r kiu tell wlmrs si-eomln* 
along!'' Ship mny reueh lieme, tlJOltgli the tide's 
rnniiiu' strong; "never klu tell what’s a-oomln' 
along!" Woii' tO|)Hy-tnrvy on’ things goEii' wrong; 
*'ivver kin tfill whal’s a^eousin' along!” — Athintn 
Constitution. 




up-to-flate paper In the V* S," — Jolia Rhodes, TT, 
S. N. 





What Is Daus’ Tip-Top? 



Daus 



*-TO mOVE that UaiiH’ “Tip Topeji 
the beat nud alniploat devt^^e fpTmak- 
intr mo c'liiden fnna jiea-wrlttea 
.Ml friid«if from typswmtea orl^ 
giaah wo will ahLp oampleto dnpIP 
CAP she. wHIiaut 
HI) triAl. 

£0 less frjtJe A F— 

K. DAirs DUPLICATOR 

11 1 J oh n Vorlc CltTv 



INf dr* ATIKTIT OEITITD Groiitcroppert(iiiitle« ara pro- 
dact 9 thAn_»iiY elher tieM, Th» MvnitljW Journal CONCRETE U 

the ret.'OKwizud mitliority. U yoar, lUr: par atpy, 

CONCR.E 1 TE PUBUSHING COMPANIT 

40 Horn* Bank Building. DBtrCit. Micll. 




U I E 

POPULAR ELECTRICIAN 



Have yoti an etccincal question you would like auRwercrU Otir“QncRtion and AnswerJ' 
Depanmeiil, will be giaa lOfttvo you the th.^fsi scieutliSe espiauaiSen. but aocU arly sLateo, 
tiiLityou wUl Lindursiaiiil it at ii glance. Aud there are many othtu’ ga^id things. 

BL ItlKK rLlSLlSilllXO ClUUPAJW. Dept, L.y uii, llitJjft- 




T’lenKR TniPiitinn 'PniiiilAr wli^n tvt^lflnv vfiHtIapp*. 



Heailqiuirterd tot 
HraHH fuiil I inm C » k f 1 n j^k ■ 
^iHchlriv \^'orkoriiill 
y 9 tHiu|iin$fT ^iipinnLnj;, Pol- 
Ishhii^i I'lfiliiiK'* 



Wfl Miiko 
Ait3'tliiiij^ 

III 3letal. 
What t’nn Vi'e 

J^Irtke for You? 



249 South Jefferson Street, CHICAGO 



f'lIIPS PROM *»TIIR WOOIl-’^VORKKR/'-IL' 

fijijH to ore'll wlolLil 1 13 " Illlaii a ht^arlnff out ^lith kt'ro- 
sciu?. * # * Tlii?ri> nrp some ipoei wLo find so iiiueh 
[iloasure in tinkerliij^ with niiickinos that they 

eaii't spare tliuo |o do tliiilv own work proin'rljr nor 
to ^:ivL> tlio miirhi no ft fitir rliftTioo at ivLint It rnn 
do. * * * \\Vn?d hns it's virturp — always will have — 
hut !t enimoL be dentrd that the virtue wddoL has 
h^ollJ^llt It inftsf to (lie front in this country Is 
cticftpncss, and thEit. ns iLo yirEno xnlvaners, It mitsl^ 
give way to steel • * * Always try and iiUow’ a 
little^ wherever there is a chance, for errenv Von 
Oliver tiiftde ouythitij;^ esaetp and you never will, 
so It isn't best to fipnre on dotn^: so* The niekern 
of the finest instruments of precision do not clnlni 
tliftt their f'rodTjriious nre eitEicl, tlioui^h within a 
very smalt fraetion of an Incli; and whi-n one Iviuirs 
a wood worker claim flaat his work i?* exiictp the 
riftturjEl Ihfeivnee is that he doesn't know what lie 
Is talking? ale-ut. • * • A mill foreman writes: “Owe 

of (lie hardest thinj^H with wldch a foretiian has 
to t'oiiteiitj Is havlr:y soiue otie hl^lier Iti authority 
than ho come into the in LI I and, wlthont' eutiiStiltltitf 
him nt :tl1, change Motiie of the work hi hjiud* This 
pIvE's the crew a iiad example, fosh‘t*s n spirit of 
insiihordiiiathni uiid is b,ad prEH-tlce every way. T 
Inivtj had my sIuiih' x>f tlmt S!>rt of tiling, ami thouj^h 
I tr.v to liold niy tempr’i", I d<i not always snccei’i] 
so well; Tint as well na I Hlonth] like, at any rati'. 
When tliese thJnj^^s ora^nr, f Try 1 h> school taiysidf 
to the feeilnjjM of tin' FienElitinuj wdio, wishing? to 
exprt‘ss Ins i’lmteinid fi'r tlie sictioua uf another, tj'- 
marked; "1 only ptErcii’l ve hlin.^ 



f(FiRIOrS ACflflKNT TO THR fiASOIJXK KN- 
GIeVKh— W hen we stsirteil to rim tills edllEon off tlu' 
engine }?ave ‘way, ftlluv^ln^? {iuIhliTflukc to fall 
and break ns It striiek ttu? plunkeiUftpiHT. This, of 
Cfnirse, as an.vom' vvilo knows nnytlilnp abmtt a heTi* 
Kine ehnoi']n>o w\\\ n'atlily midinsiainl left the 
plank with only the tllptlrip to sup|iorL It, W'liii'!i 
iitso diHippi'd aiul brttk^' off tlK' WslpjaTxllokc. This 
loosE'iu'd I In' linking Iji'tweeri tile rEimrrul and the 
tlluw sini tidier,, whleh ftlsx> X'liiised trouble. I’lie ri>- 

fw^rt tlmt th«‘ trt>id>le Wiis ciiiti^rd by iivt>r-IiidiilKeiH'e 

in TE^riinsi by orirself is a tissiii' of fEitselioods, the 
pi'oled appearanre of oiir ri^^ht eyi' heluii eniised hy 
mar ifiduff udo the hiiletiway' of (,lie aslituin 1 ei our 
anxii^ty to start It ami pnlliiiK tin? cniipllnu pin 
after the sbiphunj? was hrokrn, wlileti eansEHl the 
din^iiH rise up and well iis in Uiee- optle.- — Ctkmnljree 
Democrat. 




For Hamplu onlf, re^'uir 
klnd^ bCi^E Jilnll«; ]{U9l:4 

KxprOM pmpa-lfl, 100 vxti^ New ftutterii^eseh ^ 
EOO; |>OBtkire ex tra^ re. Sn^nd forconipS^te Elerztfleal 
Cfrlal<>fr anft n^'RcHiiOcnint^ Pept. 30^ ^ll£. TItl CCn 
,SU £. IaLi bt., 



FLASH L 10 HT*N 






PlenNe luoutlan Fopnlar Me^hnnicft 




If You Are In Earnest 

tn theft tinly orKnpineertntfy'OU W"ajitpracUcal*cleJir‘ 
ftorl rellfthle botrkft on the nubjeet. S pan i^en Peril's 
JStenm utul Kngiin'erlnjc exactly ans- 

Wern your purpose, VS^rllleii hy praetlcftl enuinoerH, 
and wrUteti so you can uuderstamJ U. Prlct> tJ.Sti, 

Sffe coupon h(tou\ 

The Beginner 

in Steam EnB-lneerinff wauta answer* to hlfl 
ijileHlIoiii^ relaifnic; to lirsE pri acipLes, and these he 
tludft In Mimiij^ealmirfif's IA7 ijueftttimri iiiLtL iins- 
wt*rs reiuttnt; to stenin r»j;lneerlriE 7 + a ItlS 
book lutvmieij for bci^lnncrs only. Prlcc^ 75c, 

So3 coupon helorc. 

To the hoy or man w^hoHC Ignorance of Arlthmotld, 
from whatever caime, prevents his advaucemenp 
]*»Lc-tir»l Arlthmetlf, Self' 
Taiiffltt, supplies In easily n riders to od form ihe 
instruction he has previtujhly Ttits^esln With no 
other teacher the ii;'arneT Ih EiUed to make the Cal- 
cuittiiona and roI ve the problemH reejuired luinduftt- 
rl al p II i s u ( ts atid t radc ft. P rice. ilLir ► 

coupon 5£+ioii‘. 



SPECIAL OFFER 

The above three hooks sent postpatr] on 
receipt uf t4.U0. or In accordance with 
aFreemenl «el forth on coupon Tie low'. 
If the hooka are not perfectly Matlafautoi'y 
reEurn (hem within ten days and T'- t yonr 
mtmey hack. 



COUPON. Cut out and mail to-d^y. 

(il^O. A. ZKLliEnt rtIKJK rCJ5JP.r.W. 

7 S. Fourth St.. St, Loiilft, Jlo. 

I accept your offer to ftcnd me. express prepaid. 
Ill above three books, pi ice f 4.5(0, and encluse ttE.Tilt 
ftft drftt payment. The balance. **4,110* 1 a^rec 10 re- 
mit in fill cent monthly Instailmeutft, monev express 
onler. or stamps. 



3'rt me 

Street or No 

Citjf and Stufe. 

when tvrittiJit; AUvertiMtirH. 



Nature’s Coffee Pot 

MAKES COFFEE A HABMLESS DBINS. 

Bo you. wBOtto <ma aeallfifl pot that ^IlL Bepamioths 
purevUract from tbo Mtler ADd pni^ionouR m letter rtt tbo 
coffee bean, Jei?iQjr Four cap of coSee as bariDlOBa as a 
ffLata of fvAier T Tbhnk ^rhattbla ooaQa to yob, You can 
drlQk Atl tho ircffMyou witb iioDQ or (be ba4 
that Ib b:> cotnmoD to coffee wbeu made 1 q tbe old 
fastkloiied pot 

Wewcmid like totollyoii elf about " Nature^ Cfiifpe 
Pot/^ Iti vroaderrul worklQF;a bad Ibc clever ^ay It traba* 
poaet into a drink aa beaiihy and bBrniJesfl m 9 

niter from n raaelug: Btream, 

‘■NRtUTo'B Coffee Fot" Jsa piece of art, Jt Is mfidefrom 
tholauiQua “PoEllon Wlre^ witli 1U macr color llnte ct 
rlAEO. sells Cor t^UO, send ua your address Cor furtber 
PATLlcularfl. 

POILLON POTTERY WORKS, n- j- 





-1 Tlie seasoD Is here to 

MAKE MONEY 



Oat&to^ Fr«e. 



Oetstarte4«hr1y, 

$40 to $75 
A WE.£K 

Can !>e made n1tta one of 
tbese 

Steam Peanut l^o alters 
and Corn Poppers 



S* DUNBAR & CO, 

llMtl No, DhspiaUiesSta 

ClIICAOO 




Learned bv anyone at bome. Smatl coat, Send 2- cent 
»tamp Cor i>arllcu]ars and proof. 

O, A. SMITH,— Box S, 9:040 Kltoxvlllo, Ave^— l^eorla, HI. 





SEE THAT BALL? 



TIZ-IT 

T rade M ark 
tCut ^ iSize) 



FREE 



This New AU MeteFBftU aiid- 
fjoeket-SwlvpJ-Jolrit H O H N 
CONNECTION wUl positively 
ImproTC j'our PIIONOGKAPH 
nr CllAPHOPnONE. Fits all 
Edlsons tind new ColumbEas. 
— Prl ce M ceil poatpal d* — 
KKlEClilNH & C4JMrANY 
— Inventory and Sole irf’^ruj.— 
fiTiS N . 40 tb Ave. , C H IC AGO. 

A Sl*EHT> HTAIj ahmvlng' bow- 
laei your Pbonoffraph ritn$ ^ven 
free, If you aend us your name 
and address. 



Before You Invest 

A dollar 1 n anyth hi j? g'etmr book “Hove to Judge Stocks/" 
iLiells you all about everything yon should ktiOTv before 
making any kind of au luvesimont, either for a large or 
small amount. Thlfl book glvurj the HouudeBt advice and 
may save you many dcllara. Send two-cent etamn for a 
copy, do U now. If you want to keep r(?lj ably posted on 
various kirida of hi vestmetUh send 111 cents for (3 months^ 
suoscrlplioii to the Investors* Ite view, sample copv free. 
Address 

Editor INVESTORS’ REVIEW, Hbl OaffBli|[„ CHiCAQOiIll, 



ACE1ITC U/AUTHI l^etmtK^ttleSanApArmafOrfiSc; 
ADLII I gi Tf An I lU 1n»t k«I1eit! £1a 0 percent profit, 
Witte UHlay for tenmc F, B,tjre«B», ittLale&t., CUcace 



START A MONEY MAKING 
SCHEME OF YOUR OWN 

And hcF$ I B how It can bo doo«. Let me ship I a one of 
Eleotrlc f'losH Unebines andjou can Ihunedlati^ 
If eonuneooe tutamg ^I/uak iota hull A KS— hexe 
Lb tiAC proof , 

4ino m^ind nfsTigiLr costing iS cents will UfiAke* 
IG bags of Candy f loss I Ht ceiiis per bng yoa 
m ike 7S cents profit am every A cent invest* 
ment— at tilts rata on can make your A<»Uar$ 
earn yon $1 '4 each. 

There U an opening In every Town abd COj of th^ 
UaUei States foraomo enterpriBlag Man or Wom^n to 
earn a g^od lucome with oo$CT more of mr Oindy FlOSs 
^lB0tUh«4 Frequently ns much uS fSD.OG a dii.i' has hcea 
made from one of the^e maoli'neB, 

For furiher partlculank address, 

5H AFFER CANDY flACHINE CO. 

Suite Itt, 245 Broadway, New V«rk. 



SALE OF PATiaXTS A\H PATENT RIGHTS. 



In order to remlor offeetive fissl^tuTice to Iriven- 
tors 111 placing their clerlcoii and machincsi before 
niantifacturers and pattmt Inves^tors we have estab- 
]ls;hed a patent prcuioting depart inent wbleh will 
be eondiiclod on the folImvhiB lines: 

1. We ill only titiderfake flic sale and pronio- 
lEon of a llinltet! Dumber of new Inventiaiis which, 
In our oplnksn. jj.eem to posEtes^s sufficient merit from 
a conmureiid KtamlpHalnt to warrant the eonsldera' 
tion of praettcal men. 

2. We \%dll only conskler inventions which can 
be jaliow n by moibda or sampleii. 

,1. We will only titidertnke the sale of patent 
rights which are offered at reasonabic prJeea or 
terms:, and prefernlily those W'hlcb CaU l>e handled 
C.IJ 1 a royalty basis. 

4. We will exhibit for not to exceed three 
jtiohtli:!, models and samples’, and invite by letter, 
circulars and advcrtlseiuentSj manufaetuters and 
loVE?^^torfi to examine name, furuEsblng Interested 
parties wilh full particulars in each case. 

Where dt'slrable, we will send models or 
samples to the manufacturer or other party who 
lniJ 3 ' be Interested. 

(1. We will advertise the patents placed with tis 
for premotlon, 

7* We vlil have enilhble cuts made and printed 
matter prcparifd. Illustrating and deseribinjir the 
InvE'Htlons placcLi wUh its. 

3. We will conduct all negotintions for tiio sale 
of the palcuts placed w'lth us. w'Ul prepare the 
transfer paper* and will fake all necessary procau- 
tionH to protect the Interests of our eUents, 

From cmr experience Iq ench matters, we believe 
the average expense fur rent of suitable exhibition 
nuaTters, ?idVLTtlslug, iirbited matter, clerical and 
ottjer belpt expresa charges and postage, will be 
ten ilolhira for eatdi patent handled, and this tnaiit 
’be paid In advance. 

On all sales made by or through our efforts we 
will clnirge ft comnilssloa of 10 per cent of the 
amonnt nceepled by the owner of the invention or 
patent, such commission to be paid out of the 
purchase price, whether the same he cash or ff 
roynlty. If sale U made on a royalty basis, we 
wiU attend to the eolieetton of the ainnunts due. 

We will handle ou llf^ terms naiiifd nierltorious 
inventionfl; which have not tH*en patented, provided 
we ate eatlslieQ that patents can be nbttilncd. 

Popular Mechanics Patent Bureau, 



■ ' WRITE FOR THE ' 

POPULAR MECHANICS CATALOGUE 
OF 25 CENT MECHANICAL BOOKS 



w 






THE 1906 

POPULAR MECHANICS 



SHOP NOTES 



This is Vol. II in our Shop 
Notes Series 



228 Pages— 667 Articles— Over 
500 Illustrations 



A Gold Mine of Information— Tell* Easy 
Ways to do Hard Things 

Compiled from the Shop Notes Department 
of Popular Mechanics During 1 905 



“Indexed So You Can Find It” 



VoL II Contains Entirely New Matter 



Price 50 cents. Postpaid 






Shop Notes for 1905 

Vol. I. 



200 Pages-385 Illust’s. 



Contains Nothing Found 
In the 1906 Edition 



Price 50 cents. Postpaid 



These two books are invaluable to 
any one interested in mechanics* 
Will save you time and money 
every day* 



For Sale by All Newsdealers 

or address the publishers, 



Popular Mechanics 

JOURNAL BUILDING 
CHICAGO 

ih — ^ iffi 



MACHINIST 

LIBRARY 



Rogers' 




Each Voluinc: la compleU In IlAelf and may be 
obtained aeg^arately. 



I. IS T 

K Rogers' ^^Drawlnf and 
2. Rogers’ Progressive Machlntat," 
3* Rogers^ "Advanced Machinist-** 



2,00 

2.00 



R£;AD CAREFULl^Y 



Tbe boDkn composing Jthe llbrarv are in* 
tended to bet educational and progreasltiff from the 
hlwiilt to tlie Tnore compleji. aubjecti^i plain books 
lor itiOBe already engaged, or Boon to be, In the prac- 
tical application of the theory of mcchanICH: each 



volume i a complete in lleelf, while prn^eHsive In 
the aerleb. The booka are each supplied with a 



ready reference indefc, which enablea the quick use 
Dflhetr content B. 

The volumcB are btron^l 5 ' and handscincly bound 
In black cloth, with tltleB and cdgcH lit gold; they 
contain LS5&4 pagea, 1,241 illoairattonB, many of which 
are full pages, with S.WO ready referencea : they are 
printed on fine surface paper with large, clcariype* 
2i.ach book stands Inches lnheJq:lit, and the three, 
packed for fthipment Weigh over Iba. No works 
:hs 



of equal value have ever been offered lo the machln- 



IstH'and allied trades, and no one from the «nperin* 
ten dent and owner to the apprentice, can afford, ■ 



sidering the price aud tertna, to he without them. 



1 



DOLL.A R 
MONTHLY 



sends tons one dollar and a 



The three volume h 
will be forwarded 
postpaid lo any read- 
er of Pn Pin, All 
MECHA^iicu who 
written promise (see 



p] 

coupon be 10 w'> to pay the balance of the purchaHs 
price in six monthly inatanmenta of one dollar each^ 



making IT.W in all. 



SHIPPIKG DIRECTIONS' 



Dste. .. 



1 »nc]ue tl-OO lone d&JUrl toatply dr*t payment on 
op-e Mt of 



ROGERS 



HACHfNIST^S LIBRARY 

4Di:>a. Co thp follonibs ttiddireiM, pIJ 



wlil(?h phtb at , . 

propnld, 1 hereby agree to mmit by iuhLJ at th» r^to of 



one dollar each tnonth, tho ronuliiliif >i.z [fiij dal] an. 



BlBnatura 

Oeeopation.,,., 
Where em ployed,, 
SoildeiiPO 



City 

Populur Meehealoa. 



Theo. Audel ® Co. 

Publ i • Isar* 

63 FlItH Ave&ne • New TorR 




MecKanical 



BOOKS 



You can get any book published on Mechanics, Engineering, Electricity, Steam, Fuels, 
Metal or Woodworking, and all the Individual Trades and Professions, in fact any book 
on any subject, published in this country or Europe, that is obtainable, through the 

Popular MecHanics BooK Dept. 

In t'very CM^e prepay in full moling or cxprtss chArges* 

Any book doirfd can bt tamed by Kcurlnj one or more lubicrlbers to Popular Mechanici. State booh wanted and 
wc will advift you how many auburiben wJd lecvrt IL Thit If a very easy way to gel the bcit boohs. 



ENGINEERING 

GAS BNGINliiS, With I iiHt ructions for Carc and 
Working of the Siiine. By G* Lrteck Heidi; traoalnted 
by Qeo. Rlchmuud, 120 pngem; illustrated; 
cloth. Price, $1. Th> which has biwn added full 
directions for the mauagcoieut of oil cnglacii. 

TRACTION KNGINE: ITS TSE AND AOrSE. 

By jAmeis IL \luggurU, Sninll 12mo.; cloth; Illus- 
trated. Price, Revised and enlarged by an 

expert engineer. Deals in detail with the prliici- 
plcK Olid jturta of a traction engine: dlreetlona for 
starting an euglae; use of gauge, try cocks, pumps, 
governor, slide valve, etc.; water supply; the holler. 
Its care and miiDageiueiit; methodic of a good fire- 
man; the engine; biuiilUnig a traction L=^uglDe, The 
book la teeming with practical points arid suggtiB- 
tloiibi put lu very simple luuguage nud very cfTeetlvo 
manner. It should he In the hands every luau 
who runs a traction engine. The farmer nod cream- 
ery operalor, eapccially\ sliouhl not he without It* 
HAN^DnOOK OF MODERN l^TEAM PlRF- 
ENGINGS. (Koper^fl Knglncerts' Handy Book ser- 
les^) Price, Jit.DO. The only iHHik of the kind 
ever puhLltihed In this country. CtmtaliiB ilescrlp- 
tloiis and 11 lustrations of all the heat lyjws of Bteam 
fire-enghie^i, and fire pumps, Injectors, pulsometera, 
liiAplrators, hydraulic rams, etc.; and treats more 
piteiisivcly of Hydraulics than any other hook on 
the market, 

SIMPI,E PROrKSM FOR ESTIMATING THE 
HORSE POWER OF STEAM ENGINES, By Efh 
win H, Keller. AL E. New edition. Price, 50c. 
Contnlns viirious tinthoda of estlrantlug and 
calculating the horse power of boilers and engines 
and ascertaining tlin rrower reyiilred to run line 
Bbaft>s, Individual maclilnes, etc., etc* 

MOUER.X MACHINE SHOP TOOLS* By WT. H. 
VnndervoorL L^irge 8vo, 555 pages; 073 llJustm- 

tloua; cloth. Price, ¥4. Jnst out, this "luaster^ 

piece of thi> machine ahop," no mnchlnist can afford 
to he without it, Treats Ihe atibjei’t of Modem Ma- 
chine Shop Tools In a ronclse and comprrhimalve 
manner* Each tool Is considered from the follow* 
lag pulntH: First — lift construction with hints as 

to Its inanufnci lire; seconci — its operation, proper 
mnulpiilailon and I'are; third— numefous exauiples of 
the w'ork porfornicrt, A book in which ihe appreii- 
tiee will find a thorough course of Instruction, the 
njf'cbnnic ii valuable manual of practice and the 
iupcrln ten dent ami foremmi many valuable sugges- 
Uoiirt* In fact, it is In nil respocta the most com- 
plete, concise and m^eful work ever pubtlahed on 
the subject. Of Inralculablo value ns a work of 
refereucc. In 34 chapters* 

PRACTICAL GAS ENGINEER* What It Is 
and How' To Do It* Cloth, Price, ¥1. 

RECORD BOOK— VALVE SETTING. By A, B, 
Low* 120 pages; quarto; stiff covers* Ptiee, 60c. 
For the use of marine engineers, 

WATER WHEELS* By A* B* Cullen. tt3 pages; 
1 nlnf-cB- rlnHi. 'Prlr^e. Si2. Ctrf all the honlCa 



most practical. Treats of the cmistrtictjoh of hofl- 
s&ontal and vertical water wheels, 

CGMPRES*SED AIR: ITS PRODUCTION, 

USES and APPUCATIONSp By Gardner D* 
Hlscoi, AL E, 4th edltloUj revised and enlarged; 
S20 pages; G4S Illustrations; cloth. Price, ¥5* 
The most thorough and coinpTcliciiBlTe treat i«c on 
the subject of compressed air that has ever been 
published. Well printed and subsiuntlai. No phase 
of the subject Is omitted* 1» a com pi etc compen- 
dium lu 30 chapters, valuable for reference and for 
study. Contents: The physical imd operative prop- 

erties of ftir from a Tacuimi to its Ihiuld state; Its 
thermo -dynamics; li^mpresslou, trausmlsflloii and 
UHps af! a motive power in operation of stationary 
and poKubin machluccy In engineering, mining uud 
manpfacturlng work; air tools; air lifts; pumping 
of water, acids and oils; the nir blast for cleaning 
and painting; the sand blast and Its wmrk; and the 
immerous appliances In which catiipreiisticd air Is a 
most conveitlent and ccouonilcal transmitter of 
power for mechanleal work, railway propulsion, re- 
frlgerotlnn and the various uses to w’hich coni' 
pressrHil air has been applIciL Contains n llsst of 
patents on comprefised nIr from 1875 to date, ami 
4(^ tables of the physical properties of alr» Its com- 
pression, i‘vpanslon nnd the volumes required for 
various kinds of work. 



ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS* By 

Slingo and Brooker. 34fi Illustrations; 12uio. Prle^-, 
¥3,50* This new and rrvlaed edition eontaius all 
dntn and formulae relatlug to this branch of elec* 
trlca! appllcatioa- 

ENGINEERS' PRACTICAL TEST. Actual Size, 
lucbcBi stllT silk cloth* Price, ¥1. A guide 
for all men In or alsout power plants. Ihdlspeusa- 
i>le to engineers, mechanics, machinists, lireincnH 
etc* Tells hnw bnllets and engines should lie nmri’' 
ngerL All about gas oiigliicH, engineers' llccasc cx* 
amlnntton questions and answers* 




MECHANICAL ARTS SIMPLIFIED. By D, B. 

Dixon, cotap, 487 pages; actual size, 8%x5^ Inches; 
Illustrations. Price, With an appendix con» 

talnlug a thorough electrical department, an ex- 
hauetive treatise on Ice making and a large collcc- 
tloQ of mfscellancoufl practical examplca. A thor- 
oiigb and origlual reference book for arehltects, troq 
workexa. bol ter- maker a* contra ctovL civil aud 




BOOKS OF TABLES, BOOKS OF RECEIPTS 

ROPP^S JfKW CAI.CUlcATOR, 200 pajff*a 
Actmil BlstCt itieliea. Cloth. Price, fl,50. 

Pocket siste, ¥1.00. SustaitiB the i^me relntlcm to 
the commerclixl world that the aew Century Diction* 
arj does to the literary world, Fuliy abreast with, 




the age of nir ships, Bubmarlne boats and wlrelesa 
teleirraphy. Deftlj^ed for and adapted to the par- 
ticular wants of bankers, accountants, meebanIcftT 
farmers* manufacturers* merclmriftB, miners, etc., etc-^ 
and must prove of fncalcatable viiltie to them — un- 
less the book itself can calculate Ita own worth — 
for It calculates almost everyth lag that is caleu- 
lable. 

QL'ESTIOWS A3VB APffSWERS, Eased upon the 
Standard Code of Train Rules. By E, Coiling- 
wood, Ed, Revised edition. 80 pages. Diagrams. 
Cloth. Prlce^ $1* Intended for use in the ex- 
amination of trainmen. The general rules, train 
rules, train orders* and the whole handling of trains 
Is set forth in eo simple and at the sarae time com- 

E reheuKlve manner that a careful reading of the 
nok wMU dt any one with sufficient knowledge to 
meet auy contingency that may arise in the conduct 
of a train. Endorsed by high railway oflloials from 
all sections of the country Every transportation 
man should bave a copy. 



FERRIC AND REf,IOGRAPIII€ PROCESS: A 

Handbook for Photographers, Driiugblsmen and Sou 
pTinteJs, By George E. Brown. 149 pages, Dia- 
graoiB. Cloth. Price* fl. For architects, sur- 
veyors* dmughtamen, enplnccrs and others who Und 
the reproduction of tra clues a matter of everyday 
necessity. It embraces: The ferro-pruaalate proceao* 
toning hide prints* uses of blue prints; ferropms- 
plte In tri-color worki the talUtype proccBa; the 
Obenu'ttor process: the wranotype riroceriH; prints on 
fabrics* prints In dves; heliograph le processes com- 
pared; preparntion of bellograplile papers, making 
tracings for sun-copylng: outfit for hellographlc 

printing: ferro-pvus?ifatc or white line on blue ground; 
pellet or blue line on white ground; forrogallic, or 
black line on white ground: brown line on white 
ground; minor* hellographlc processes. A eotiiiire’ 
heuelve Uttlc bibliography at the end of the volume 
and an index add greatly to Its value and lutereat, 

THR l^OCOMOTO'E UP TO DATE. By Charles 
MeShane. T36 pages. 3S0 II lust rations, Cloth* 

Price, Covens the whole range of locomotive 

construction and management down to the present 
day. Including Its latest development and all mod- 
ern appliunepa* together with a classification and 
eompariKOTi of all binds of locornotlves, both slniple 
and compound. It Is a book culled from the me- 
ebaiilcHl books and papers of the world and so con- 
tains fill the really valuable information to be found 
In a complete mechanical library* Every subject Is 
fully Illustrated and the descriptions given of all 
new devices were prepared by the inventors them- 
selvca. The contents Include: Compound locomo* 

tivcB; combustion: air brake; breakdowns; locating 
blows and pounds; Inctu station; Injectors; Inspira- 
tors and boiler checks; slide yalves; valve gears; 
errors by the Unk motion; locomotive valve setting; 
Steam indicator; modern locoinotives; extraordinary 
fast runs; lubricators; metallic packings' general In- 
fonnation; locomotive construction-erecting depart- 
ment; machine w‘ork;* metric system; steam and air 
gauges; compressed air; modern counterbalancing 
aud the historv of the locomotive. 

ONE THOUSAND POINTERS for Mflcblnlstu 
and Engineers. Bv Charles McSbftne, 342 pages. 
1R7 ItIuRtrntlons, Cloth. Price* ¥1.50, Includes ar- 
ticles from the best authorities ou each subject. 



Embraces the moat modern and approved practice 
in the construction, care and ecouomleal management 
of the locomotive* Wrltteu In plain language and 
condensed form* no oiathematLcal demonat rations 
being given or required. 

JOHNISON'S HANDY MANUAL. Price, |1. 
An authority on Gteam, bot-vvater beating and ven- 
tilating, plumbing nud gas fitting, A valuable ref- 
erence hook fur arcliltectB, those Id pipe trades, 
engineers. Janitors and those intending to Install 
or alter heating or plumbing systems. All kinds of 
measurements arranged in tables. Fully illustrated 
with cuts and complete working plans. 



ECFTY-CENT SERIES 



HANDICRAFT SEKlES— A Series of Practical 
Mauoals, Erilted by Foul N* Hasluck, Price* each, 
Edc, 

nOOT-MAKIIVO AND MENDING lucludlug re- 
pairing* Lasting and flnlshlug. Illustrated, 179 en- 
graviugs and dliigrnms. Price* BOc. Contents: 
Repairing heels and balf-b(u1lng; patching bouts and 
shoes; rc' welting and re-HOling; boot -making; last- 
ing the upper; sewing oiid stitching; rnaklng the 
Imel; kulfiug and finishing; making riveted bootB and 
shoes, 

Others of the set are; 

HOUSE DECORATION. Price* EOC- 

HOW TO WHITE SIGNS, TICKETS AND 
FOSTERS, price* BOc. 

WOOD FINISHING. Price BOe. 

DYNAMOS AND ELECl'KIC MOTORS, 
Price* 50c. 

CYCLE BUILDING AND REPAIRING. Price, 

fiOc. 

DECORATIVE DESIGNS OF ALL AGES FOR 
ALL PURPOSES. Price. BOc. 

MOUNTING AND FRAMING PICTURES. 

Price, BOc, 



SMITH'S WORK, Price, 50e. 

GLASS AVOilKlNG HI' HEAT AND ARR.A- 
SION. Price* 50c. 

BUILDING MODEL BOATS, Price. BOc, 
ELECTRIC BELLS: HOAA*' TO MAKE AND 

FIT THEM. Price* &0c. 

HA B«0 AV ORK . Price, G 0 e, 

TAXIDEftMY. Price, 60e. 

TAILORING. Price* 50c, 

PHOTOGRAPHIC C.AMERAS AND ACCBS' 
SORIES. Price* BOc. 

OPTICAL LANTERNS. Price* 50c. 
ENGRAA'ING metals. Price* 50c, 

BASKET AVORK. Price. 50c. 

BOOKBINDING. Prk-e. BOc. 

BENT IKON WORK, Price. 60c* 
PHOTOGRAPHY. Price* BOc. 

UPHOLSTER A". Price, 50 c. 

READY SHORTLY* 

LEATHER AVORKlNG. Price, 50c. 

HARNESS M,VKING. Price, BOc. 

SADDLERA^ Price* 50c. 

TECHNIC A I* INSTRUCTION. Impnrtaut new 
ftcrlea. Edited by Paul N, Hashiek. With numeroua 
llluatrntlons of the text. Each book contsilue about 
160 pagi'S. Crown 8vo. Cloth. Each, m1* 

PRACrriCAL DRAUGHTSMAN'S WORK, Price, 

PRACTICAL GASFITTING* Price* ¥1, 
PRACTICAL staircase JOINERY. Price, 
PR.ACTICAL METAL PLATE WORK, Price* 
¥1 

PIIACTICAL GRAINING AND MARBLING* 

Price 'fil 

OTHER A'OLUMES IN PREPARATION. 



SPON’S MECHANICS^ OAVN HOOK- 703 P^ea. 
I42(.y 111 lift tratlOiiSL Half leather. Price, $2. jO, 
eral method of treatment of each subject first, 
the raw materials worked upon, It^ chfcracterlstlca* 
variations aud suitability; speondly, the tools used, 
the fiharpeiilBg and use; thirdly, devoted to typical 
examples of work to be done, materials and bow to 
do slmllAr w'ork* Nearly all of the mechanical 
trade* are here Inebided and isotue of the profes- 
bIous. 



FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING CHICAGO. 



VAS NOSTRAHD SCIEIN^CE] SKRIKS. 

Boards. B&c. eUi?b, AnipJy llLu^t rated wben Ibe 
subject demauds^ Put up ia a uniform^ neat aDfl 
attractive loauner. Subjects are of jiu emlneDtlf 
sclent Iflc clinracter and embrace a wide rau^e of 
topics. The following cltatloDa may be Doted as 
types of this notable set: 

CHIHNmS FOK FUKrVACiilS A,MJ MT£^Alt 
R. Armstrutig, C iij. Srd American 
edition. Hf>Tl!5Pd and partly re-wrItten. with an 
apprtidii oit “Theory of Clilniney draught/* by Fp 
I delU M, E. 

STEAM BOILER EXPL0^10Jh!$. B.V Zerah Col- 
burn. New edition. Revised by Prof. R, H. Thurs-^ 
ion. Price. 60c. 

FATIGUE OF META I, S UNDER REFEb^TED 
STRAINS, Price. 60c. With Various TaUlos oC 
Results and ETperlroents. From the German of 
Prof. Ludwig Spa ngen burgh, with a preface by 
8. T* Shreve. A. M. 

TRANSMISSION OF POWER BY WIRE 

ROPES, price, 60c. By Albert W, Stahl, U. S. N. 
Second edition. Revised. 

transmission of power by com- 

pressed AIR. Prict\ 60c. By Albert Zjitfner, 
M. E. New edition in press. 

GAS- LIGHTING AND GAS-FlTTlNG. Specifica- 
tions and Rules for Gas- Piping. Price. 50c. NofcH 
on the AdvmitagCH of Gas for Cooking and Heating, 
and Useful Hints to Gus Conaiimcrs. 2nd edition. 
Re- written and enlarged. By Wm. Paul Gerhard, 
C» E, 



TWENTY-FIVE CENT SERIES 

STUDY" OF ELECTltlCTTY FOR REGINNER^. 
Comprising the Elements of Electricity and Mag- 
netism as applied to Dynamos, M{>tors, Wiring, and 
to all Brauenea of Electrical W^otk, By Norman 
Bchnelder. 54 llliifttratioas and tables. Price, 
25 c. 

DRY BATTER 1 11>1, Especially adapted for Au- 
tomobUe^ Launch and Gas Engine TVork; Medical 
Colls, I^Uh^ Amiunclutora, Burglar Alarms, Tele- 
phones, Electrical Eiperiiueufs. and all purpoacu 
requiring a good battery. 30 Illustrations. 26e. 

SMALL ELECT RIG MOTORS. How* to make 
and use them. Including design, examples of small 
motors and their iippikatlons, speed controllers, 
starters, fuses, etc. 43 Illustrations. Price, 2&c, 

i^IMFLE ^SCIENTIFIC EXPERIMENTS, HOW 
to perform cntcrfalulug and instructive experliueiits 
with simple home-Toade apparatus, iUnstrutionH, 

MODEL BOILER MAKING. Contains full In- 
structions for deslgulng and making Alodel Station- 
ary, Marine and Locomotive BollerH. Fully Illus- 
trated, Price, 25 c. 

METAL NVORK IN G TOOLS AND THEIR USES. 

A Handbook for Young Englrkeerfi and Apprentlcee. 
Shows how to use simple toola recjulred In Metal 
Working and Moiiel Making. lUnflti'Jitcd. 25c. 

THE LOCOMOTIVE, SIMPLY^ EXPLAINED. 
A first Introduction to the study of the Locomo* 
tlve Engine, their Design, Ccmstnietion and Erec- 
tion, with a short catechism. 26 lllustratioim. 25c, 

ACETYLENE CAS. HOW^ TO MAKE AND USE 
IT. A practlcfl] handbook on the uses of Aectyletic 
Gas, suitable apparatus for Its generation, hints on 
fitting up, etc. 34 il hist rat long. Price, 25 c. 

JOINT WIPING. Practical hliitH on, for begin- 
ners Ju plumbing, describing hi detail the various 
operations and fully Illustrating them from actual 
work. Price, 2Gc. 

WOODWORK JOINTS, How to make and 
where to use them* Mortise aud tenon joints, lap 
^nts, dovetail joints, glue joints* scarfing Joints, 
rircular wort, with 137 lllustriitinhs. Price. 25e. 

DIAGRAM OF THE CORLISS ENGINE. A 
large cugnivlng giving full particulars. Explanation 
of figures. 13x19 In. price, S5c, 

ELECTRICAL CIRCUITS AND DIAGRAMS. 
Illustrated and explained. New aud original draw- 
ings comprising Alarms. Anuundators, Automobllefl, 
Bells, Dynamos, Gas Lighting, Motors, Storage Bat- 
teries, Street Rflllwayg, Telephone, Telegraph, Wlre- 
lesa Telegraphy. By Norman Schneider. 25c* 



HOW TO INSTALL ELECTRIC BELLS, AJf- 
NUNCIATOHS AND ALARMS, tnclndlng Batteries, 
Wires and Wiring, Circuits, Bnshea, Bella, Burglar 
Alnrmg, Fire Alanna, ThermoBtats, Aunuudatore, 
and the Location aud Remedy lug of TroubleB, By 
Norman Schneider, Price, 25c, 



MISCELLANEOUS 

ELEMENTARY FORGE PRACTICH, By John 
Lord Bacon, Inatructor ih Forge Wort* Lewla In» 
utltute, Chlcagu, 262 pages. Cloth. Prtce, £1.50* 
Contents: General di^crlptlou of forge and tooie; 

welding} ealculation of stock for bent j^hapea; up* 
setting, drawing out and hendiug; fdmpLe forged 
work? cAleulation of gtock and making of general 
forging; >itcnTu haninier work; duplicate work; maa- 
ufaeture of iron and steel; tool-steel work; tool 
forging and tempering; mlaceL|aneou» work; tabieo, 

l.OCO motive operation* By G* A. Hen- 
derson* pages; Ulusttatlons, Cloth* Price, 

$3.53. The object of tblft work Is to give a com- 
pleto aufl systematic discussion of the theory and 
practice of locomotive operation with the results 
accomplished and the effect of the action upon the 
various ports* as well as the amount of fuel and 
water needed to perform such necsJed w'ork, rather 
than nn exclusive treatise upon the mere manipula- 
tion of the machine. The order of contents Is: 
Jnertia, steam aetlon. resistance, slipping, hraklug, 
steam c*apftclty* hauling capacity, water con sump- 
tion, fuel consumption. 

TEXTBOOK ON ROOP.S. By Mansfield Merri- 
mnn* Part L Sixth edition rewritten and enlarged, 
pages; li lustrations. Cloth. Price, $2.50. The 
contents include treatises on stresses In roof tfUftses, 
highway bridge trusses* railroad bridge trusses, 
miscellaneous trtiasca, deflection and internal work, 
historical and critical notes. 

WIRELESS TELEGRAPHY* By A. Frederick 
Collins. 600 pages: Illustrations* Cloth, Price, 

$3* Describes the history, theory and practice of 
wlrelesH telegraphy in u way to rouse the enthnBl-< 
asm of the layman, as well as the profeaslonal, A 
happy regard for details and minor points aiakea 
the whole *a remarkably clear and interesting ac- 
count of the Science* 

MODERN ELECTRICITY, By Henry and Horn. 
365 pages; 150 illustrations. Cloth Price, $1- 
Thoronghly necurate and scientific In Its explana- 
tion of X-rays, wireless telegraphy* radium, trans- 
mission and distribution, power ptfltlons* wiring, 
aud written In nlaln English, An essentially prac- 
^tical handbook for studentg. apprentices and elec* 
trJenl ruglneerg. 

ARITHMETIC SELF TAUGHT. By Spangen- 
berg. 238 pages. Price, 55c. Undoubtedly tliC best 
book published for students of arithmetic* Do not 
despair because through ueglect you have forgotten 
what yon once knew about this branch of math- 
ematics. This new method requires no teacher* 

YOUNG ENGINEER’S GUIDE. New edition re- 
vised and enEflrgcil. 254 pagea; lUustratloDs. Price, 
$1. Covers the entire subject of cate, management* 
opera tfoii, repairing. engliieer’H license and various 
points of equal imiiortnnce* and Is endorsed by lead- 
ing engineers in all parts of the country* 

HOW TO RUN ENGINES AND BOILERS, By 
E, P. Watson; Lllustnited, Price, %l. Written In 
plain language and well adapted for use as a text- 
hook bv the en^ncer and bollec maker. 

MODERN CG'l’TAGE ARCHITECTURE. By 
M- B. AdamK, Large quarto; 79 pages; Illustrated. 
Cloth. Price, Contains an lutroduetory es- 

?^ay on cottage bnlldlug and notes on the aubjecta, 
lllustrnted from works of well known architects, 

UNTECNIC.YL ADDRESS ON TECHNICAL 
SUBJECTS. By James Douglas. 9(1 pages. Cloth’. 
Price, $1. Contents: The characterlEiIca and con- 

ditions of the teclmlcal progress of the nineteenth 
century: the development of American, mining and 
metallurgy and the ennlpments of a training acbool; 
wastes In mining and metallurgy* 



FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO. 





EVERYBODY K&s he^rd of the WHO EE DAM FAMILY 




THE MODERN PICTURE CO., • 333 JacKson St.. 



We will send this picture t»y 
niail> size by Inches 
in 3 colors for 35 cents In 
Stamps or sliver. The fun* 
niest picture out. 25 t0'0O a 1* 
ready sold. Thi# is the orf^^ 
Inal '^'Dam Ffimiiy''in coLorsi 
Hhich has been Imitatetl and 
copied but never equalled. 
Can offend nobody-^-A ^ood 
wholesome tunny picture that 
is bound to rai&e a big laugh 
wherever shown. Address 

. ST. PAUL, MINN. 



EDTSOX'S SHEET METAl^ PERFORATOR.— 
As indicating ilie versatility of Tiiortuia 

Edison ^'0 sliow a cut 
of au intention upon 
trlilch br hjjs tfrCOTitly 
obtained a patent. The 
device Is for perfnrat' 
lT5g sheet metal nu4 
consists of two pairs of 
opposed rolls between 
which the metal passes. 
The burrs formed by 
the first set of rolls are 
iiipH.et by the second 
Si;t of roils tints forni- 
lufT eyelets ai'ound the openings. The tnaeblne Is 
eAtremely simple and was probably de?=Igiiecl by Mr. 
Edison to do some s|>etlal ivork Iti his laboratory, 
hut n evert heks^fi it* can be usrti whtTcver it is de- 
sired to punch holes tn sheet metal. 

^ » 

TO SrBSTITL’TE KEROSENE FOR OAftO- 
fjfNEr^ — A patent has just been issued to a Chicago 
inventor for an appartus which ia said to take or- 
dinary teroaeiie and convert It into a gag which has 
all the propi^rties of a gasoline gas. Tills nicans it 
can he used for lighting and power for all purpost's 
for which gasoline Is now employed. The apparatus 
Is simple ami inexpensive^ and can he attached to 
a lamp, or motor. AVe are Informed that a mlxiiire 
of kerosene vapor and air Is passed In contact with 
a red hot tube of catalytic inaterlal and ihc heavy 
oil particles ai’c acted on chemically and broken up 
into lighter compounds and these possess when mixed 
with air all the essential and desirable qualltlo-s of 
a gasollne-apd-air mixture. 





FIGHTiNG ROOSTERS 

Sttvjftify and amnsM? your frieatla. 

Tbicea ftre two gniiiQ 
with real fcBtheH^. they Eght to a 
HrLi^h, and ar'S alwura ready to 
figlit. Th& serpet their roove- 
manta in only known to the epBJT- 
ator. 'Will Jaht a l ifetime. lOc a 
pair, pairs fer 25c, P^^nst paid with 
mm'lty f^ataloennd aanriiTisc preimium free with every Order. 

W. H, MILLER & CO., 730 E. 4 th St,, St. Paul, flJnn. 




TYPEWRITERS,A\lks 



All tlie MartiiUBB 8DLD Of EIlfSTtn ANT- 

Vrilkiti; at HALF PRICISa, AitgwinR R.E1TAL 

Tp ACI-LY ON J'Kll'lL with prSTilegc T^^ 

eiBTnin*liiin. tW Write, fcir lU'irtralwi CitaloT 
TYPEWRITLB VObltn, iKi St. , 4. HlCAflO 



\EW SAFETY^ RAIL —Intended to do away 
with joints and save In renewals ia being tested. 
The oritfre weight' Is T(j..3S 



Ibf*. per yard, of which 
the base w'elghs S3.85 Iba. 
Tim upper, or wearing, 
section Is of Idgbcr grade 
steel than the base, and 
can bp rpmovpd and re- 
placed without distiirhlng 
the alignment. It is be- 
lieved that both sections 
T^'onld rarely. If ever, 
break at the snme time, 
and that tlie lower sec- 
tion would hold the other 
wreckage. 




In place and prevent 



Contracts Wanted 

At R«asoiv&l>le Prices 

E^3Ep«rt Model and Die MaKinff 

METAL SPECIALTIES MANUFACTURED 

Pnnnh. Prpsfl And Mnc^hlrie Work. Bmea Finisliitia, Oxidiz* 

Id^, Nickol Piuting. Enow el in^. Thirty yea re' experienco. 

JOHH OLDFIELD, 037 North 41st CouTti CKICAGO 



LITTLE OEIK 

CEMENT BRICK MACHINE 

Cftpu^ity ^200 p£r man— brick 

temped face down any deslKJi, mtikeu three 
nt a time. Onttit ineJudeH S plain dlPH. 1 
Rook, 1 OOtaitim. 1 Boand C-ornar, 1 JtopB 
Pjioe. 1 eirclo plate for ocdanni -- MOLDS 
for CbP and Ri II, bnnu ball and baiueter. 

Fluted Cohinoiti, etc. 

A, D. MACKAY k CO., - Waafilnelan SL, - CtfrCAOO, TLL 





“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

The most Bellublo Spatken os th« 

Market. 

Take ike Place of Batteries. 




Jump Spark Coils 

FUR ALL PITRFOSES 
Bin ala. Double^ Triple And Qaad- 

rnplEj fpT StAticbAry En^ffinei and 
Automdbilea. Guaranteed in every 
tftrtleuiar. Fine Y'ibrator- 
ii:ND roa e.tTjiLooo n. 

THE KNOBLOOt HEIDGHAN MF6, COMPAl^V 

eoCTH BEXD. isn. 






cat! he made by becctnlTig:! 
ar 4lel^hL-uf-band peyrtHTner, I have, 
au a Society BTiieriaJner,ina£]c anht^b 
as ti^lb a weeki Umler my dlrcclton, I 
can show you how 3 ^ 00 , a bcj^pueri 
can make $iKI per weel^^ I have been 
teach in|^ ihlfl art by mail for j'^eara. 
I do m)L teach toy trickB, but only' 
trlcke repreEjeotlng' the bljjb- 
eat type ol iho maf^lctaii'a 
art. All a ikinney-muker and 
Bociat accom p J lahmeii I, the ma- 
jrlclan^H an i« incomparable^ I 
you my hook* “MYS- 
OP MAGIC" free. Al»o, 
you lhat my mail 
aaucceBH, I will nenil 
3 ‘Oualree trick* Write today. 

THE 4 NEIAC 1 C«- kUruliMl rmpt- 
lab*i. CppililtSfi.HI, 

THE ANBBACH 

1 $. MAlSIlAtl. REW JEtICT 



WANTED 



Good Patents a bid Patented Spectaltlea of all Mndej 
flalea aj^enta eatablitthed everywhere J InvenUonA pro*- 
xnoted{ Fa tents boui^ht nnd sold* 

F. N. GILBERT 

S5 Court St.. . BINGHAMTON, H. Y. 




Each 

and Civil War Bq] I n and 
Cariofl for Oolj Comer* 
aad Bvfi* it :: ■; 

WAITE FOA CATALOGUE 

Walsh's Sons ft Co. 

297 Puuic Sh* NEWASK, 14 . J 



BURN AIR-irs CHEAP 

f‘«in«itme* 885 Baircla of AJf Uf eoe |' 4 J|«h 
kviiHMMiie, pQTinr f uril* hittiu hkn su. 
liro, won t axoitMlfl, SaViH wark a ud fae| bllli. Ifa 
eorti, wood, dirtj bsIkw-'HO elek. na vaJrAfl «ut 
0[tsret»d.bjiD(lHnni«,dnrable Urand 
livBter for heuaoK, afQee, i^a 

S IlPC* or fla€^a^ nOrt4btM, a\no mden- 
id oMVer* belter. 18 ee<| llarri- 
IMiii WtcLlaw, Velvi-leuui 
anr| A-lr AtlrhCtu Aold Okip mamtllj- 
A 4 »EMTS \Y 4 Bt ^1 — 'Ado lYTrtljr.. 
4ireate«t.UOI>rEY|f AKEU. Gnar- 
antaod, aJl ptswe, Beni Rnrwhohi as 

BP" FltEEl pmiwellloii. SO day IrfRl aE«>r. Atiiir&M 

Werlil Mfs. 7 WarU S’ld^st CinchuiiiU, 




laf A M T e women to itemonRtrate and 

W MU I C Lf advertlae. Salary S 3 .00 iierday. Ex- 
penaeB adyanevd. Ideal Shear Co., Dept. 56%,Chleaifo. 



By Froderlcli Bimjamlb. 



The exttmlnntloi! of a recent Hifno ot the Ofilelal 
Gbjtette of, lUe UiiUih! SlatoK Patent Oillce Bhowa 
Bonie InttTOHlliie ffteta. Of a total of ftl5 piitt’iilsi 
UsuGd 111 one wet?k, 20fl or more than one third* 
were a[$?4lKti['d in part or lit whole to numufactiirtuu 
r Dili pun lew or tndtvlilualrt for rahmlile eon?!;ldpratloir«(, 
before the pntentH were IfBtieil from the patent 
tifDcc% — thjit In to Bay, the records Bhmvrul tlml iii- 
h'rests^ wt‘re nsslijniMl and the aksi^nmont'k rfY“onleil, 
in that niiTiiber of pjiti-Lts. It Ik, of ronrso. iintre 
(hail ikmlrahlp Unit other intereMts were a>tJi|jjneil 
In other piitent« wllliont hayinf? the nkBljinmeittk 
leeorflf'd, <ir In Boiin" eiisew UeenBOij wtM'e Jssniiin] of 
wlileh Po fernrei was nunle. 

An uiialyklK of the patetitk sold khows that 2ri 
<m rk'etrien! deiievs were nnslKned. uT 
whieh the GetiernI Kleetrk Cmuinm.v neenred H, 
whlh' liie "^'(‘sterj Klo'etrle Coiiipuny and the "VYeat'- 
In^houke Poiiijuiny wecureii only one each. Of the 
patents snhl. ifj were for biinlware novelties, lu- 
f'lmlliiiil loekk* 15 were on Improveiiu'^ntB hi rn^v^'^ly 
nfifdlmices 11 nd ears. 14 related to Fturnjf'nta. textiles 
or texllh^ tinitdihiery, 10 related to the rrmnnfrtE'tnre 
of .artteles from phiBH. tl were on Improvements In 
rtre-anua and project lies, mid O were for recording 
and wel^'lilni; devteon, smell as eush fesUters mul 
tk'iih'B; 5 ivere for linproi'ements In f j' pew rite r.s, O 
related to antomoldle parts ami 12 royered tniprove- 
niebtrf ill hollers ami eniilmes of different kinds nnd 

Iiimips. 

As many patents aro not sold untIt after they 
are Jssueil, It In uafe to assiiiiio froim the above 
kliowtiiK that fllmut 50 per oent of the pnteiiLn 
irranteti are dlsposi^d nf h>'' tlio inventors, nitlii^r In 
whole Of 111 part, fnr valuable conBUlei-jitiona, vary- 
luf; fmiii stiiall sums to miiny tliousunds of dtdlat-s. 
Sinnenfthe piifehaserw of pntetits for The week ntiled, 
were the American: Cuti Company. Ameriean Tnhneeo 
Coiiipnny, Ameriean Premmatle Service Cnmpiiiiy, 
Jiite-rnatlmiiil Harvister Company. DrlffitS'Seahury 
Company, all of which are very lar^ce eoneerna, 
Bhow'lni^ that It Is the poliey of the lar^jeat miiTiii- 
faeturers of machinery, notwIthstandliiiLr the fart 
that they enntrol. by reason llieir ecimhinatlnns, 
the t^reater per cent of trade, to still dcpcinl 
on patent rif:htH as men ns of keeriinff tbclr hold on 
the markets of the worhL 

Hardly a week passes that doi-s tmt disclose the 
Rale of from thnu^ to n dozen laitenls to the Crn- 
enil ICIeetric Coinpaii 3 '. Tin- Ainerb^an Can Com- 
pany la niBO 41 llheial Imycr ot jm tents, un well as 
the Interiialiotial Harvester CmiumTi.v. 



POPULAR MECHANICS^ Journal Buildiog^, Qiicago 



Send your one yeEr« eommeodo^ wHk the month of — 

NAME — 

STREBT^ — — — 

CITY^ . STATE — — — — - — 

Acd notify party named above that the subficrfptfoa haa beea paid for^ aad b ee£it with the compll* 



ments of 




-urcai iCAa3J“ 



Th» Ejcj of th€ WctfM Ate Ujioii Her 

THB HOME-SKKK^R fr«ntB to know about btir 
**Matchleu^’ CUimabs aslA Het Olioap Landi. 

THE IN VKdTOR vanta to know about not qsJt Her 
Cheats LAnd apd TjOW Taxm, but oa wc^Jl, Her Wealth of 
Mine and Fonxrt, and this !■ to let jau lEnoir that 

The Internatioiial & Great Northern 

Texa»* Ore&tcit Eailroad. 

tra^emaa mtm> than a thouaand mi Ins ol the Cream ot 
*ruaa^ KiHKinrceB, Latent and d«Ta)op«d, and thatroamaT 
I earn niOrO about the GREAT 1. Sl Q. OOQNxKT 
B^odintf a ^eent atamo fora copj ot the ILLU8TKATOR 
A7LD GENERAL NABRATOE. or c«nta £ei m TOir'a 
of eame* or br writing 

D. J. PRICKP, C.r*£T. A., Ir&G.N, R,B. 

FAtenUnQt TexM 

-- - 



In many the pntents purchased by tliefio 

eout'eruH art‘ not us(m 1, that la to s^y, thf^ InvriilloTis 
liy tlio patients are not mminfAetureiK liut 
the pntotit.a 4iro bought atid hold fiiinply to provout 
oompotitorji from plnoinp tho Invent loiiii on tlio mar* 
kot Hnd eroiitlng oonipetHlon that ri]i>?lit bi^ oxpoa* 
ftlvo to rnert. 

In most of the European <?ountrlos^ the law pro- 
vldoH thnt if n patojitod Inyt^nilon Ip imt plaoed on 
the tnntkot within two or three yr'nrfi after tiie 
patent is {Trail tod H the patent will bm-onie forfoltoiU 
and this is a wise nnc] proytsionT i>er!iuse the 

theory of the patent law Is fiiut the inventor alves 
the pubhe The use of his skill and Idma as shown 
in liifl Invcnlions, In oonsiileratlon of (\ eortaiii profit 
or rrtynlty to wlileti lie lias an exc]Ht:ivG right for 
VL period of 17 years. 

The xraiit of a patent by the government la not 
bnsi‘d on nd miration ft>r the skill and IngoiiuEty 
fhe Jiiveiitor^ but on the theory that if lie is c‘ti- 
fourjiged to eserelse hh skill and inventive ubllltyt 
the [MihlJe will grt beiiellt of it in the way 
improved or ebeaiM.T produets* Therefore, the huy- 
Ing up of patents on useful d^vlees and macliImM 
Tvhleh aro never permitted on the imnket, Is sub- 
versive of the basie prinelplea of the puteiit laws. 
It la evident that the time Is eouilne in this rountry 
when the patent laws should be amended In this 
partleiilar ami possibly In some others. 

It hag been urged by many inventorB with some 
show of foreo, that when the government Issues 
a jtateut whudi reeltes on its faee an es elusive grant 
to tliE' pati^nteo to inalte, use and to i^ell the thing 
eovert‘il by tlie pritriil, Thnt the goyerimiecit shrmld 
bnek up Its grant by lendiiiK to the ]intenT.en with- 
out expense, the prneess of tlic ITniterl States courts 
for the purpose of cnfereiug protertloo under the 
patent against those whcp Infringo it. 

It is true tliiit the tJiiited States courts rire fa^Mi'- 
ably dlsposf'il towHi'<l A pjitenree ms aciiiiist one wlift 
tiiowlEigly iufriiigeji the p-ttotit- but It is also true 
that the expeuse to wiiieli n patentee U [jlntcd iu 
establishing bis rights under his patent, is alEogtdher 
too great, and Jt la knowledge of this fact, ooupled 
with the knowledge of the dnanoEnl JtiahilKy of 
many patentees* that causes snme manufaeltirers to 
wlifnlly Invade patents to which they have no 
i^hndow' of right. 

If the inventors who are acattered thrmighout the 
enuntry wouhl cuiuhlue in t‘(Tiirts to nhtriti] reiiu‘dt:il 
U'giHliitlou in the res|H‘ets iiKuitloned, tlitw<^ is luj 
ilmibt but tlicy would obtain the hearty co-ofK'ration 
of members of the patent bar nnd of the prj‘at 
ijjEij^Nrlty of toamifncturi'rB who have built up their 
business largely on the vahie of patt'nted Inven- 
tions whleii thty have purchased* and that congresa 
would be moved to grant rellff. Xo more fiTecllve 
method could be devlgisl for curbing nujust 

encroIU hlilenljj ^>f the trtlsls tliUll aiuelidrneiits to 
the patent laws ilong the lines above suggested. 



INDUSTRIES 

ARE 

OFFERED 

LOCATIONS 

WJTH 

Satisfactory Inducements 
Favorable F^eigbt Rates 
Good Labor Conditions 
Healthful Communities 

ON TIfl] LINES OF 

THE ILLINOIS CINT8AL ft, R. 

ANO TH£ 

TAIOO & MISSISSIPPI VALLEY R. R. 



For fuU tnfommUoa and d^^rlptlve pamphlet, address 

J. C. Cl. AIR 

Industrial CommEMiIoner 
I PArk Aow, - . * Chicago, 111 . 




RHEUMATISM 

CURED 

WITHOUT MEDICINE ■ 

External Ramedv Discovered 



«¥ uiscovored Which Cures 

Through th© Feet by Wonderful 
New Method. 

The Makers Want Everyone to Try 

A $1 PAIR FREE 

Don’t take medicine for RheumatisTn, but send 
your name to the makers of Magic Foot Drafts, 
the great Miobigao discovery which is curing 
tveryjkind of EheumatiBrn withniit medicine- 
chronic or acute — Muscular, Sciatic, Lumbago, 
Gout, etc-, no matter in what of the body» 

you'll get the drafts by return mail. If you ate 
satiafied with the relief they give, send us one 
dollar. If not, send us nothing. Yeu Decide, 

Magic Foot Drafts poe- 
sess the remarkable 
power to Compel the sys- 
1 tern to yield down 
through the great foot 
pores the impurities 
which cause Rheumatism, curing where every- 
thing else has failed. They are even curing cases 
of +10 to 40 years ^ standing. They will cure you. 
Send your name today to Magic Foot Draft Co., 
151 Oliver Bldg., Jackson, Mich. Our splendid 
new book Hu colora) on Rheumatism comes free 
with the Drafts. Send no money — only your 
name. Write today. 



Ti*DI 





■ rtSr . TJitre la btil c-ne wa? tc ttl [ 
the nf tiildnesa nnd 

hair, and ibat by aitiU 
CTfisr^ipic th- 

Tlic t>^nit5ibr di-^ 
wiihwlbich vfJur ia afUictcd 
must ii« knoTiVT]. licfort it cTin hr; 

trt;;itiir3. Th+iVPe< E 
, dAndniff €Uic^ and h::k tonics, 
. wntnfjLit Ifufjwiriii llir tTficdnc cimsc 

01 your d'rr:cFiLse. ia bkc Irtksnir niedicint: 

WiUi^>iJl knowiolt unat you are trying to cure. 

Pend ft few rnl1i>^n liaIrM fixMn Vn«rcnmHnp>, u>Prtrf, T.Tt. 
Aj5.dn.,lh«cc]ebrs±r I Uri'^crl ■!? >., i-.f. wTio wn 1 y-'i| 
JtllflyfrtT a n.f y.-.ur ^ 1 •,«!'. iJft -;h vixn vt tho 

Ntnit aesamplHit'!! of th«t+^ihc.ly whFi'h fac fue. 
cspiidAli^^iir j. 'Ll. aniJ WTite I'Wlfty 

ruoKJ. II. Ar^Tr>.5‘4iPtvt.-WB »nn.. cmiw. uu 



GETMONEHDID-GOTSSOI 

0 ^ Id It weekfi doiuir platlft^. llTlI Hrahli e 



27 



I (uh 4 ilaKlI vnmu ^tftrt Hmllli did— tliftC'ii eas^ 
boDdredi ^r»Jj ■ cidei dhlljr— bigncr cofniue |a 

— Kwli flolDr oiiL r*gpl:e BTcrrubtre |> 4 Vb UlhlfWAn* 

TMBhWj ItwtlTf. em,, fnrtbc *^rBT PlHtfn# 

ooiSu, bU BltH. bufj plii«, luar- 
■■teed, pan idrer.bSckls mtuipltitiif. 
rqakt to b+jw pmem, lAUrbt rrcfl 

Qtackly.expeHenmiBqccriwFT.Bn «.IJ|, 
_ I^HtLlBIpgbrut. Own ■B’d JloMf ^Dq^IltCU 
gFlLhainEi 0rtr«Te1lriTall OP put time tb^t 
. ^ pftj* eao weetlr. wiriipwdp# 

ftp OPT aMVr, iup1«v n >4 h^tiiirrili IrlipPt {h[>H ■■tdib— 




Consumption 




Book 



or 



ThiR vi^Juable med- 
ical book tells In 
plain. aiiDple Ian* 
fruaere how Con sump- 
tion can be cured In 
your own bome. If 
you know of an; one 
euOeTinF from Con- 
sumption, C^Urrb. 
BroDcbitfs. Asthma 
an; throat or luh? 
trouble, or are jrour^tf 
afflicted, this book ^ill help you 
toaour& Even ir you are in the 
advanced stofro ot the dEse&fto and feel 
there is no hope, this hook will show ;ou 
haw others hare cured themselves after all 
remedies they bad iritkl failed, and tbej be- 
lieved their case hopeless, 

Wf Lu at once to the VonkeroiAfl Consume 
ptlon Cure Co.* 5.57 Water St., Kalamazoo, 
(Vllcli.* and they win |f ladly fiend you tbe book 
by return mall free and alfio a Kenerousaup- 
ply of tbe New Treatment, abffolutely free, 
for they want eveir Eufferer to have ihis 
wonderful cure before It is too late. Don't 
w*lt“ write today* It may meau the fiaviog 
^of your Hfe. 



FOOTftAI-I,.-Th^ SppSllIng list of 
in siontbs nnd 1JT2 serious necldent^ during the 
American focthull isenfon of inOa, hna called forth 
the detuiitid from press, public cad college prcRi- 
for nu immediate and rndlcai change. ’^Socker" 
footliLill is suppcBted as tuurh leas strenuous. It Is 
jilayed as follows; 

As In tlip American gome of Rnj:b.v* eleven men 
ccmi^tltutf li team. Thp ordinary field Js im yards 
lon^-^Twcnty yards loncer than that on which 
Amerknu cone^fe teams play— nod 1(X> yards wide. 
For championship ;[jameK the elze of the field Is 
Romrtlmt'A decreased. The duration of ploy is IWt 
Miltmtcs, divided Into halves, with five minutes" rest 
hetwem halves, Tbe game opens with a plnce kick 
from the center of the field. The opponents muat 
not approflcU Within ten yards of the hntl until It 
Is kicked off, nor can nii.v of ftie players on either 
side iui»a the center of the field tpuUI the ball Is 
klc^ked off, After n fonl |g seornd tbe losing elde 
kicks off, nnd after the change of ends at half time 
— the be^lnnlnj' of the second half— the boll la 
kicked off hy the opposite side from that which 
rrli^lnally kicked, which Is all very similar to the 
Autericnti colleEje ^umc. 

A poni Is scored when the bflll has passed between 
tije Konl posts midcr the bar, not belnf? thrown nor 
carrSetl by any piayer of the nttacklnp Hide. Here 
is where the £rreai' difference to Amerleon Rugby 
is shown. The ball must not he carried and must 
nuly be advaneort by klcl inij. This makes the Kamo 
open, and. rmm an E*iiilJT4h point of view, mucli 
more spectacular and not nearly so rough as Rugby. 

The goal keeper ean, within his own half of the 
(letd of play, use his li.Tuds, but enu not carry the 
bull Neither tripping, klcklme, uor Jumping at a 
player ia altowpil. A player— the goal ktjcper except- 







.This Valuable Book 



CURE YOURSELF BY 

ELECTRICITY 



New Book II lusted From Life tent HIE Etc AU Who Wtfte 

This splendii} book 



is eompUM froEti ths 
beat authorittH In tbe w«rld« 

EEpiains how €'l€ 0 trtdt 7 t Namre'a 
r^med;^ for bumun Ilia, the 
woiQderfuilF mysterious "Life Force,"' 
M Gupplle^ by lne£[>enBlva baitterles cures 
fthmiHAtienit Dyspepsia , Inaomnla, Liver apd: 
Kidney Tremble and all nerve aCfectlona and 
diseases due to poor oircu I atlon, Ex plai os bo w 
to eojoy the famous electric baths and beauty 
and health mus«ee at home at lUtle coBt^ 

b«.ttery ima me more than s-it tnabeine 1 

0TtT tieedU" Joaes, Extiaisiur, Mmii. 

‘ ' 1 P0M1 V0il youf El«etne BAit0p-y O. JC* It wm far Above 
my expecbAtloas. Jaqi unable to frutne woixl^ of pral»e 
tliM VrouUi du jmUcO to the m&rtiSne,’* 

ObAA. W. Uuure, St. Lootlp Mo. 

Our fm book ateo llste the lAtoat Jinproved BatterlM 
(prices tl.lS to tl 9 .U}p which we send Prepaid, auiJ Allow 
10 dajA telab Write toCmy for our IVe« book. 

1>ETB01T MKDICAL BATTEKY COMFhAJIYj 



XXZAI, 



Every Ifttine Should Kaveu flono BAtteTy, 
ISi^MajeatiD liulldlAR* D«trult. Mliqh. 



pretciisfs pnr can Uo PBO his bands to hold or [mi»^h 
an opi>oiifnL 

Aftor the kict-ofT, If the ball goes over ihe touch 
line— a player ot the oppoxito Gifle to that 
which played It out tossos It hl^ph over his head 
back to the field from the point where Jt crossed 
the tilde llni% iiiid it lii play and can be 

advanced by tdtUer side. 

When n player throws the ball In from touchy any 
player of the same side ’who, at such niojiieut of 
tbrowlnj^ lu+ ia nearer to his opiioiseiits' lltie^ Is out 
of plny> and may pot touch the hull himself^ nor In 
any w^y whatever interfere with an ojiimuent until 
the ball haa; been uEaln played, 

When the ball !b played behind the jforil IItjo by 
a player of the opposite side it Is kicked off by any 
of the players behind wboi^e jetohI line it went. 
I>urin]i;' this kick-off an opponent Iti not allowed 
within els yardis nf the ball. 

Players fire not allowed to wear tnetfll plates, 
projcctiomi, or j<ntta perciha on their ehocs or shhi 
guardN, and the cleats on the shoes must he flat and 
not less than half nn Inch In width. Any player dis^- 
t*Tued ’with narrower, sharp cleats Is immediately 
removed from the game by the referee. 

The referee decides all disputed points and In ad- 
dition acts as timekeeper. In the event of any nn- 
gentlemanly behavior on the part of any of the 
players the ofTcndcr Is cantloiicd, and if the nffense 
is repeateil he Is yeniovcd from the game. Tlu' 
referee also hag power to suspend the game when 
he BOPS fit ami to tieteruilue the game by reason 
of darkness^ hitetfcrcnte by Kpeetators, or from, any 
Other cause that be may deem iiGcoasary. 

The linesmen decide when the ball Is out of play 
end assist the referee in cariyiDg: out the game In 
accordance with the law^!. 



p B p p Sqiid 10 ':«ala 

r rl C C Hr liUiuv 

tnuJ oni- JmroA 

ifUl BDtl w« «M trui j,:>ur 
BHntltiTJie AllXHTfi' Oi- 
YiiU wUt (ft hundnli «f Fnw ijkmbliA 
jlkin, aU-efa ka Mnlidna, Booki. hlc^ 
tifiKMlw, Oudj , ArtlDleip 

p. A. Y,ou vIHmIh nt Uit (wl*- 
OKU PK£r,*l f[dlr,vii Haw 

QulJjtld r.irlu &4 T. 41 ]dv. II g« 
liT. Art, HwbmIMi DO?<^ 

FEU. WtIIp ImUj-bHii) «DiT]m* 10 uiiAA 

ItucImuAn^ Mich.* 



Washington Stop-Over 
On New YorK TicKets 

l^urc’haserft of flrBi-dasB ilckem to Phllaclelphia or New 
York over I he P r n n sy 1 vania Lines may have them routed v La 
WauliluFton for Ihc asking, permitting ten days' btop-over 
at th« National Capital and Baltimore without addliicmal 
fare. Through sleeping car for Wamhlngton leaveia Chi- 
cago al J1 a. rh. and s.ifj p+ tn, FtJ-r fiiriher particulars In- 
quire of 

C. L. KIMBALU 

Asst. General Passenjfer Agenti Pennsylvania 
Lines, Room 22, 2 Sherman St*, Chicago, 111* 



PER MONTH. KspenfiicH advanced. Men to 
travel^ post bignn atid leave pics, Aildrcsa 
KOVAL SUPPLY CO., DepL 5liZ AlluBlfKk, CHICAGO 





Nem Fails sure Po p 
BLACK-HEAD REMOVER 

Tb Ifl littl ^ device 1 « a mo«t wonderful tklnA for pertKina whoie £ao* 
it tul]i of blockhCAdfl. BLmple And euy to opsTAte nnd tbeonly mw 
eure . Br placing directly over the blAck-head, thim withdrawn, 
brings clid bjAck-hend nWay. Noter faUd. Takei them out A»uni 
the note end all pmru otthe&M». Beat poetpaid for twenty-flve 
conte. Other luefoL Articled. OftteloEaa^ end UJ nitrated ctrcnlori 
free. Aaenta WAnted. AddreH 

H. BUROIE a CO,. - Cefitntaink BulIdJnc. - CHtCAOO. ILL. 
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For 

Itflit f^hocks, ami other ex- 
periments, with tey for clos^ 

log iot] hieak- 

luff the cur- 



rent, o p e r - 
wuh a 



^battery. 



or dry 



ELECTBIC MOTOR, 75c. 

Aq entirety new deifiRti, Runn 
wlthawH^ordlrr hnttery. HoiaS-iiich 
armaturo, wrought ireii Held man- 
net, pulley, vtc. 75 coats; pncking 
ttncl t>oataae« L'VceDta. 




Artesian Electric Co, - 744 Artesian Ave,, Chicago 



ELECTRIC RAILWAYS 



Dynamos : Motors : Cas Engines 




CkiTnplcvte Woi-klan Tiindolo, olna Oa^tlneB and P^s, Evier^ 
thing lor the Amateur Kleetririun. Send tor Outaloguo B 



The CARLISLE & FINCH OO., 

263 E. Clifton ATe* Cincinnati, Ohio 



For tho Amateur Eieciriciao 

AfniHtare Ulsr#, «»r allHizeu 

Coin iDutniorK, any riiimber divtsiuns " 

Coniinutittork and » " 

Annitturv uud Field Wire ** 

All (JjTiamo ami medor pans, cither standard or made 
especially for you. Build your own machine, 

Siemi frtr Cutatoj^ue. 



STAR DYNAMO CO., Jefferson City, Mo. 
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p^hwUF ilHV f ho bTP bqrJ. A. pin fif Ftnf 

r ^ M T Gnml A l^itiLmU i« AjUm £,rrf . 

S SS «■ H • tLL luriJM LL «Ei j<mr Ihpal u J Irj fi, f 1 1 i. 

:tDHf ] gedc k| IL A1L JiM. tiif« lo d, ll td tnaf tlHi IhliI^ 

GRfiHDPa’SErMi^-: 

nr^riUlMil lUM. Will pqulri. iV Favt, OrsAtvCt ourt, Onln 

it]*. taiMf 1.114 IihI hll 7«ur rr1*P<li- ■ H p A 

poal ptldf fw lit t^lf, (ir Wo fiir | fl. 1 0* ^ 1 
It (wtvti. *Hli *iur Mftltj woJxipu of kN 1 kV 1 

AMERICAN SUPPL.Y CO., 

.a* E. Mlnn«h*h* Et.. St. P*ul, Itttnn. 



EVERY BOY 
His Own ToT’-Makei' 

ir.tell*you howto niAku a St«>ER)L 
EturtnO, ^ PhotOBrtpMe Osmers, 
S Windmilh A MiOEOKope^ bh 
FJpctrlop] marhlnei a 3aW*alD 
Battery, nn Elsctrio Telograph. 
an EloctrotypJnit Appamtiui, a 
Telephoae, a EaleiarMcn^, s 
MaKiO Lanterm an AloUan Kara, 

I Bnatn of erery kind, from a little 
I rowboat to a fa]l-rigg«d Bchaonpri 
how to mfilto BaOoottA, 

Paiwr Tojra. Maaka, Card Eacka, 
YVogoAit, uartii^Toy Hohimm, ^wg 
and ArrowH. *W Gum, SlingB, 
f^tilta, Ftahing TActle, Babbit and Bird Traps, and mauj 
<^het thlmifl, and all la uinde 90 pi am and ^mpls that any 
boy can aaeilymako anything described. Tbs wbolo ^1- 
laatrated wltii more than !i00 Ijandsotpei illuHtralioii'k Thia 
id n R't&At bwk and you ii-ot bB Itm Prlcfi 

only 10 ceiits^ poatbiilfl, 3 for cetiti. Address 

msmH SHCULTY C 0 „ 3 J 3 JAcksun Sirt«L 5 L foul* MIh. 
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25 


Cents 
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Cents 



** Mechanics for 

Young A^merica** 

Tdb How to Mak€ Things 



fieprioted from the Boye^ DepArtment of Popohir 
Mechanica, Fully Illustrated, lu^tructioiia u« 
^^ Written ao you can understand it,*' 



CONTENTS 



How to Mhk^ ft Papier l^oht. .. ,4 . 

How to Mnlce 1 Horr«^l Bunt,,,, 

How to Mn kcr a Wntt‘r Whuid 

How to Mnke Your Own Flgthlni? Tackle,,*,,.* 

Temporary Camps and How to BtiHd Thom* 

Pormauent Camps and How to Build Thom.,... 
How to Build nn ImUatlon Street Car Liiue,,.. 

How to Make a TiVoter Bicycle,,,*.*,, 

How to Moke a Miniature Windmill* ,**.,.***,. 
How to Build An Ice Boat*****.*.*,*,,.,..,,,,, 
A Novel Burjjlar Alarm** . 

A MechaiiJcnl Ventrllogulst and How to Make It 
How to Make a Boot- Black lug Cabinet,,*,****.. 

Heoowlnf^ Dry Biittprina* 

How to Mil kft ’Water Alotora 

How to Ai.iko '^Antiquo'^ Clocks from ’Up-to-Date 
Materials. ,.,.*,,,, 

Letterin^j n Clock Dial 
How lo Make a Windmill of One or Two HoPfle- 

^ power 

How to Make a Trap for Babbits, Rats and Mire 
How to Make a SImall Search ligL t . 

Kites of Many Rlnda and How to Make Them— 

Jijr: Fl^hlnp 

How to Do OrnanieritoL Ironi Work. ,**...*...... 

Ornamental Metal Guards for Open Fireplaces. 
How to Make a Propel! I njt Vehicle. .,.,,.*,**, * 

How' to Make n Water Telescope,., ****** 

How to Make Paper Batloona. 

How to Makft a Hectcifraph, ,,,**. * 

Uacfiil ArtlclcB and Ornaments Made of Old 
Bicycle Parts 
Devices for Winter Sports — 'How' to Make and 
TJee Them 

Coasting Sleds, Chair Sleighs, Toboggan Slides 

and Skis 

How to Make Rnhlicr Stamps 

How to Make a Baggage Carrier for Bicycles..* 

A Water Candlestick 

Boys’ Hand-Power Auto — How Mnde,* *,.. 

How to Make a Pair of Duiuh-BcHs* . 

How to Rid Yoiir Yard of Cats, ,,,.****.****. * 

How to Make an Easel 

To Light n Gaslight Wltliout Matches. .,*,... . 
Things fi Boy Can Make Out of old Bicycle Parts 
How to Make a Wind Proradlcr 



Photographing from a Captive Balloon., 

How to Make a Simple Bnrglar Alarm*** 

100 Pft^es^201 Cut« 

Smt postpaid on receipt of 25 centi, or order 
from your newsdealer* 

Popular Mechanics. 

JowDftl • * diiCh^o 







DBT1V£EH 




Tunavoii eiciiVLCB 

IjCtvvt: E v cnicACd a ntj 



>r TfOtl «;U7tTEHPXjATIiyd E 7RIF^ *?aV i'tfU- 

TlOH or ^uifju Etx; M4r>i; ov^ii; tuhi chicauq 

A A.Lr3^orf , It wiLitt pik'T TD1T TO wniTi-:; TD Tir£. OMPXH- 
BiqN£0 ifuK RATEOi VAPSi* TlME-TAULKfl| KTC, 



tjno. J. ClIAlil.TON'f 

0£NBE.a J< pa i4 H K^ru kc I( AUJtprXi 
OUIUAUa, lLK.li 



Tbe NatioDal Lines of Heiico 



HATEDNAL RAELROAD OP M EX ECO 
MEXICAN INTERNATIONAU RAILROAD 
INTEROCEANIC RAILWAY OP MEXICO 

MEXICO’S GREATEST 

RAILWAY SYSTEH 



All Y€Af TourJat Bat«a 
HBd Homoatekfrt' 
£xcar»{oa 



Dali? PullmBU BerTice 
between St. Ifcmia, Mqi 

and of Max^ido 



VIA 

LAREDO ROUTE 

578 Miles Shortest 22 Hours Quickest 

— Aflord Snif-^ 

The Only Through PutlinAn Service 

The Kep^blle of Metico nbonnda tn attractlou foi 
Toufiit, Frdapoctar and Inv^eatOT, and the CapitaJ 

MEXICO CITY 
The Paris of America 

la AD olLf«u M-Hort misiirpAseed. 

ATetBRO tOmpci'rBtnTV; 

Summer 63 deit.. Winter fiildee-. Fahr. 

Ont; line a^Mtag ilvmt mata M^Uheut exlra. ctaaf^e. 

For tl]]si8t;ratJod deacrlptlTehterature^ ratea, tdHpLtiij: oar 
TeKrTAtioiu, uJlan or uddreKV 

QEO. W. HIBDARD, 0. R. HACK LEY, 

General PBRH«iiet!<r Aoenti General WeRt^m Asent, 
Apartado Ko. Suite :2^'210 Quiucv 

Mexico City, Mexico Cblctfo* 111^ 






The 

Overland 

Limited 



California 



the most luxurious tmln In the tii'orld, 
leaves Chicago S;00 p. m. dally » Less 
than three days to San Francisco, 
Magnlhceut equipment. Electric lighted 
throughout. ^ 

&HE 'BEST of EVERYTHIfiG 

Two other fast trains leave Chicago 10 
a.m. and ll:3Sp. daily, with thmuah 
service to Francisco, Los Angeles 
and Portland via the 



Chica^n & Nortli*WeBtera, 
Union Pacific and 
Southern Pacific Rallwaya 



Al agents scU tickets vta 
this route* 

Illustrated booklets OH 
application to 
W. B, KNISKERN* 
Chicago. ]l[,. 
orE, L, LOMAX, 
Omaha, Neb. 



OLlh 



VERY LOW RATES 

Southwest 



VIA THE 



WABASH 



JfOT* 7 and 21, and Dec* 6 and 10* 



THE WABASH 



will sell special homeseekers' itckets 
from Chicago to many points lu Texas. 
Louisiana, tvaDsas, Indian and Oklaho^ 
ma Territories, at ifreatly reduced ratea, 
"WrUo ua for maps, pamiahlels, time 
cards and full In rormation. 

T* P. BCOTT. den'l Airt., Milwmikee, Wla. 

R*«, GUEIiKWcuH), SI. V. Ajfft., ChUTUro. 

F, A. PALMITIC, A. a. P. Agb.*ChJf^d^. 

C. EL CltANk;, (A. P. & t. A., Bt. LOUlS. 



m^n'X'tn'n n 1 n f nnfi'ii nTl,j*n A <1 




Bent to A cure roinjiar 

ah 4 'Will be forwarded. prov3aiitl;r wltbout 

extra, cbar^e. 



AUTOMOBILES. 



AUTOMOBILE SCHOOL*— Chicago School of Mo* 
toriiij;; the orliflunE aiitcmiomic HtdiooL In ChU'ago. 
One hundred and eiglitj prailiintoK tUe paiat year, to 
whom w'e refer upon rcQneifit- Antomnbile owners, 
prosi>eetlve buyers and young men wftDtljg to be- 
come expert rbanfTeurs will siive a grent deni of 
money iiml a lot 'f>f w'orry l>j' studying the mechanism, 
rare imd repair t>f gasoline liiitomoblles. In onr shop, 
where «Il parts arc open bo yon can see how they 
are made, and how they operate. We give IhorougU 
and procticnl in struct ion. Competent chaulTeur.s 

supplied. Address, Chleago Schnnl of Motoring. Dept. 
R, 204 Michigan A%e.. Chicago, IM, 

FOR sale* — A iitemobile—FU'e passenger tonring 
cur, tw'O-ey Under vertical motor imdcr hood, r|evelo[i- 
Ing h. p,. double-chili II drive, sliding gear trnns- 
mission, 30x3 ^ tires. Very powcrf:il, fust and hand* 
some. J tns Just hern ^^^^]alI]tcd dark green with yel- 
low' running gear. Coiidlticm, splendid. Will sell 
Ut remarkably low' price of $fiSd for quick cash sale. 
Full denioiislrutlfm cheerfully given, Kentucky AU- 
Uimobil^ Co., 1051 3rd street Ltuil-i^ille, Ivy, 



FOR SALE— .A StefTey Motorryde n^fUly to ride, 
1^ h. p. engine. Will sell very cheap. Address H. 
Z- P., care of Popular Muehunics. 



FOR SALE— One brand riew' Mitchell Mile Minute 
Motorcycle, ridden EiU miles, cost $175, $150 takes 
It: one Lambert Typewriter, new, cost $25. Will 
trade nl! of above for prluMng entrtt or wirelesB 
outfit. Address 3S35. care Popular Mechanics. 



FOR Sjtl.E — One four-passenger Clei'Clund ton- 
neau, Automobile ip iSrst dass toiiditlon. Price, 
$350. Address F. K. Filwards, 37U Ellis Ave.* 
Chicago. 



FOR SATjE— O n<i 5 h. p. nutoraoblle, Rtm less 
than one month. $1S5; one 4 U. p. f^tatlouary engine. 
gotHj condition, $150, C. \\\ Patton* Jacksboro, Tex. 



FOR SALE CHEAP — Second liaml niotorcyGlc 
equipped with 3 h. p. engine in gfiod eontlltion, also 
motorcycle engines. Roug A Hoffman Co., Tl'J Shef- 
fltld Ave., Chicago, III, 



FOR SALE — It li. f), double rylhider gasoline an* 
toinobllc engitie. \S’'lll cxrininge for 2 or 3 h. p. 
motorcycle. C. L Stevens, 61 S 5th Avc,, CcdUf 
Rapids^ In. 



FOR SALE — G h. p. iiutomobUe engine, governor* 
mulTIcr and colh tiEie running order, $5,5; Hdn. awing 
RnrncH acrew-euttlng foot power iflfhe, extra chock 
and face plate. $35; 1]4 h, p, gasoline engine, air 
cooled, $^5: Hndge high pressure boiler, Sx2 ft* with 
trimmings, $30. or will trade for ifl h. p. antoTno- 
bile engine. Address 394 Bniekctt Sh. Portland, Me, 



"WANTED — A second -hand, Modtd F, Cadillac at 
once, Stat^ price. Address 1353, care Popular 
Mechanics. 



FOR S.\LE OR BXCH.ANGE— Auto mobile gear. 
Address C. C, H., IS North Front St., Columbus, Q. 

FOR SALE.— Two -cylinder, water-cooled cugliie, 
8 h. p., $70; two-t'y Under blC 3 '<de engine, 10 h^ p. 
traiip.TuiBSlon, $25; igultiiig dytinmo, $5; spark cnil, 
$3; all second-hand. Will trade for wood-working 
band or cirenlar sav,'. Address 12 ej 3 N. Ralsted street, 
Chtcngn, 



BUSINESS CHANCES, 



FOR SALE, — Fa tent track sanding device, for 
street or tram curs, Sell or trade. C. W. Lang 
ridge, Fuehlo, Colo, 

A GENUINE OFFER— Anyone wishing to earn 
$350 monthly in a pleasant office, see niv ad. at 
top of page 12S5 in December '‘Pop." Offer still 
holds gooil. Addr^^sa E, R. TIough* Johnstown, 
N, Y. 



saieamen; big money; experience unneceseary; no 
canvassing; can be handled wdth other work or 
buifluess; give references: particulars on applica- 
tion. Knight & Bofitwlck, Nuraeryraen, Newark, 
New York, 



MANUFACTURERS— We have a good propoal- 
Ikm to offer to the mamifacturer of our pateutecl 
printing press, Entlreb- new and In dcmanrl. C, M, 
ShEgley* Columbus, Ohio. 



PARTY with small tools desires contract or piece- 
work : light lathe work. Address Box 532, Burling- 
ton, Wls, 



FOR S.ALE— Yaluahle patent for Automatic Steam 
Dishwasher. Address Geo. W. Copley, 1232 State 
.Alton, III. 



MEN WITHOUT AfONEY" — Have you an Inven- 
tion nud no money to push It? Send me your draw- 
ings. I will give expert advice and tnanufftcture for 
yon* If poiislhlp. I have a mcwlern factory and per- 
fecting Inventions Is my hualnef^. Manufacturers 
are looking for something to make. My chargea are 
$1 00. Don't throw your Ideas away. I caa start 
.voii If your Ideas have merit. Your idea Is certainly 
worth $1,00. Paul S. Baker, Muschtine, la. 



FOR 8.VLK. — I.T. patent right No. 730,757* rotary 

roasting oven for drying grain and baking cereal 
foodw. Addrci^s I. B. Galbreath, Decatur, MLeh, 

WILL M,\KR .SPECIALTY of matiu factoring one 
or two artlcleft. Guaranteed ^>d work, right price*, 
prompt delivery. Address enro Popular Me^ 

chanics. 



WANTED— Can vti SB 111 g agents to sell self-wind- 
ing Floor Mops, A good agent can make big money. 
Address H. U. ffliiNfUM', Dept. P., Columbus tirove* 
Ohio, 



FOR ,S.\LE— TJ. S. Patent; pelf-eleauing Nozzle, 
Sprays trees, lawns, vines* hnrns; uses water, Bor- 
deaux. whitewash, paint, Sample, $ 1,0ft. I. H. 
Warren* Elgin, 111. 



FOR SALE- Farm of 93 acres, 5 ndlce from. S.ap^ 
atnga SpringSn N. Y. Convenient to village* post- 
olMce and trolley, IL A'au Oatfaud. Millhnry* Mass. 



BLACKSMITHS. 



GOOD BLACKSMITHf? ARB SCARCE AND BUT 
FEW LEARNING THE TRADE, 

And the smith comes first of all professions or 
trades. The smith must make the tools first for all 
from the surgeon to the safe blower, by using Toy^s 
Treatise on new steels explaining how to work them 
with 75 new methods for working all dlfflcnlt Jobs. 
Tcii receipts for making your own, compounds for 
welding different kinds of steel solid. Thermite weld* 
Itig fully explained: aIbo two colored fool tempering 
charts: chart A explains all annealing and harden- 
ing: Chart B cxplafna both sclentlfie and plain tem- 
pering to a standard. All the above for ll.OO* Val- 
uable samples fi^e, W. M. Toy, Sidney* Ohio. 



EDUCATIONAL. 



Up TO DATE TABLES for all metal-workers for 
25 cents. Your money back If you have seen any- 
thing like them, or as easy to roach. J. Meyer, Box 
Milwaukee, Wls. 

TE LEG It A rilY.— Circular free. Wonderful (into- 
matic teacher: five styles* $2 and np. Omnlgraph 
Co,* Dept. J., 3t> Cortland t street* New York. 

FOR SALE— CoRipTete course In chemistry. 
Eight bound volumes In excellent condition. A bar- 
gain If sold at once, Addrci?!? 1351, care Popular 
RIc^^ hniiicB. 

FOR SAT^B— Electric car running course In Inter* 
national Correspontienre Schools; two hound vol- 
iinicsi; II bargain. Homer F. Roth, Bristol Tnd, 

FOR SALE— Complete I, C. S. mechanical draw- 
ing course; price $36,0ft. Address 1352* care Popu- 
lar Mech.iuics. 




trwaJ Engineering. as new* 7 Toluines, 

Addreda JJ. ^V, \Vatle, Ai?^peii, C&lo. 

WANTED—A steiim, or steam electric course, 
also a inecbauJcal drawing course, in any good cor- 
respondence scbool. I. C, S. iireferrod, C, S. John- 
won, Unz Hnx^ Dallas. Tcjt, 

START A MIRROR FACTOR Y— With my pruc- 
tlcfil procOSsOa; 2ac hrliiffH sample; 32-]Nftge prospec- 
tus of 20 money-making methods nod recipe For 
maklug mirrors^ L. O, Hullldgciv, fc^ruucesviile, Iiid. 



maelilnery, E. L. Lucas, RridgeporL Conn, 



FOR SALE— Caetings or emery grinder bead and 
countcfiihRft that you can build on a 9-ln. latbe^ 
Small steam engiue and sewing niachine motor cast- 
ing. Wc make patterns from drawings. Blue 
prints of grinder and countcrabaft, 25 cents. Saline- 
vllte Model & Machine Works?, SailberiLie, O 



WANTED. 



FOR SALE 



FOR SALE— (LOOd cash will buy new, lilgb- 
speed motor olrMbipT ridden by me several exhibits. 
New York nnd Texai?. Patent poitablc gas works 
included. All good coudUlon. Any size airships? or 
gas balloons built. Several light weight gusoiliio 
motors cheap. 1| 2 and 4 cylloiler, 2 and 4 cycle. 
Carl E. Myere, Balloon Farm, Frankfort, N. Y. 

FOR SALE — A steam engine from two to four 
hoTse|}oweri cylinder and boiler au same huac; burns 
gasoline; a complete and eompuct engine at low 
price, John Evang, Marlon, Iowa. 

THE ADVANCE DRY BATTERY— Is Of good, 
full strength but doesn’t “cat Itself up.” Is iiii?u- 
lated electrically; proof against dampness and tem^ 
perature changes and baii no evaporation, Better 
than wet cells and klug of coiivenlcnce, Two years’ 
success; satlsdes everybody; builds up trade; re- 
fleets credit: pays* a profit; retails nt 35 cents; 
wholesale price, 15 cenie. Order trial sblpment to- 
day. I waut your future battery bnatness. E, R. 
Hnugh, manufacturer. Johnstown. N, Y. 

FOR SALE— Firs bcTass magic la ti tern with four 
dozen slides, ?9.0ft, Addresa 9S3 Richmond St, Ap- 
pleton,^ y 

FOR SALE— 2 H. P. high-grade gas or gasoline 
engine at a bargain; £ H. F. 110-volt clcjtric motor, 
nlso VL lot of patterns for gasoline engiues; 4 emery 
stands; 4x4 air ecitnpTCssOr, and several hot iilr en- 
glnes. Address Bo^ 175, North Chicago^ 111. 



WANTED SALESMEN-The Tropical Oil Com- 
pany, Cleveland, O., will arrange on salaried basis 
with lubHc'ating oil salesmen for territory not cov- 
ered; can also nso on attractive commission proposi- 
tion few good sfllcsmeti without previous experience 
ill this line, which is easily learned. Communicate 
with U5. 



WANTED— A miniature wlreiesj telegraph out- 
ut. complete for amnteur; state lovveat cash price; 

other iid. In automobile column. Address 3835, 
Popular Mechanics, 



‘WANTED— A good man In every tovrn and shop 
to siKiure subscriptions for the host woodworking 
journal pubUshed. Liberal commissions and a good 
Chance to make money. Sample copy free. Address 
^ ood Craft, 43P Caxton Bldg., Cleveland, Ohio, 



DRAFTSMEN WANTBD^We have positions 
now open for draftsmen. Call or address Western 
hlectric Company. Chicago, 111. 



MISCELLANEOUS. 



TllE '’FTANDLE*' RULE 35 cents. Try one, J, 
L, Lucas, Bridgeport, Couii. 



RE AX IXVEXTOR.— I will Invent and design 
any tiling niechaulcal or electrical for you* from a 
small mall order novelty to the largest machine* 
or sell your pateuted and unpatented Invention, Let 
me goL e yonr problem. No charge unleaa successful. 
Inventor. Address 1253, care Popular Mechanics. 



FOR SALE— Odell typewriter, as good as new; 
price JS.UO, Address Bok 202, Columbus Grove, 
Ohio. 



FOR SAI.E— American $10.00 typewriter.^ good 
condition, also 9x12 duplicator, new; $tf.50 for both. 
C. M. Shlgley, Coliimhus, Q. 

BARGAINS- In machines and mechanics’ tools. 
Seo all of page 1287+ December is^uc ”Fop." What 
you want may still be ungold. Write at once* Ad- 
?ircsa 1257, care popular M e cj^milCB. 

FOR SALE— 10-tuch scre^v cutting lathes at 
wholesale; also toola. Semi 10 cents for set of 
Magic Rolls to Tlbhettf?, Putnam, Conn, 

FOR SALE — A "Midget Dynamo Mo^r,” 6 Can- 
die lamp, socket and c?>rd; never been used; cojJts 
$5.50, will sell for $3+E0. C, O* Gamtuell, Sun 
Pmlrle, Wis- 

MACHINERY FOR SALE^Englne lathe, IS-In. 
HWlng, complete with two 3-Jaw t bucks and driv- 
ing plates, and 45 fouls; 1 eylhidor, S H. F. marine 
engine; 1 double cylinder clrcuhiting pump, 5^ 
fttroke; 1 4x6 vertical pteam engine with governors, 
also 3 steam pumps. These goods can be bought 
cheap. A pply Flat B. 467 W, Monroe St i Chicago. 

FOR SALE— A 3 H. F. vertie:i| boiler. Including 
flttingg, 110.00. Edward Leary, Ho-Ho-Kiig, N. Y, 

FOR SALE. CHEAP— Large scconci-hand Ruhns- 
korflf coU: good us new. Write, enclosing sfanip, to 
E, H, Fetry, Eldorado, Ohio. 

FOR SALE— Ifl-ft. 1% h. p. Munch, $100: IS-ft.; 
d b. p„ fwo-eyllnder launch. $225; both In fine eon- 
dltion. Address 1253 N, Halsted street. Chicago. 

POU SALE. — From one to thirty rotary vending 
machines. These are Rmall glass and iron machines, 
very attractive* rxcluslvely for Inside ii«e; aiittahle 
for drug, con feet Ion cry* grorery stores, etc,; chew- 
ing gum furnished at very low rate. Good chance 
to get mnchlnes cheap, fts owner Is traveling man 
and cannot take care of them. Address 1254, care 



WANTED — If you have anything In light metal 
mnniifacturlng. Job or experimental w^ork, write me. 
Lowest pcircs. Schwabc & Son> 55 W. Washington 
St., Chicago. 



M riEN IN OUR TOWN you can always find a fine 
linn of blcydca. autoiuoblle pJl^t^^* guns, ammunt- 
tion, tools, sporting goods, etc.* at w headquarters* 
Come ill aiul see. R. C. Bcumer, ililo, Hawaii. 



PHONOGRAPH OWNERS should know about 
the wonderful “Symphony” diaphragm and other 
improvenients. Write for particulars. Irv'lng Kim- 
ball, inventor and maker, 282S Washington St-, 
Boston* Alass. 



XMAf? GIFT — ^Artistic receptacle for ellppinga, 
cuida, etc.; nnpreeiated by cvervone. Mention club 
or college colors If desired. $1.00. M. R., P. O. 
Box 263, Alleghcpiy, Fa. 



the HOISTER and conveyor— a new inag- 
nzine, devoted to all kinds "of ftpplL^hces for holst- 
Jug and conveying of materlnlg either In crude or 
finished form. Id rents per copy; $1.00 per vear. 
Lock Drawer O, Clevelaml, Ohio, " . 



SHOP NOTES — .\ few copies nf Popular Me- 
chanlps Shop Notes for 1905 whit’h were bound In 
eloth Etni remain. They sold for $1 per copv, but 
will be disposed of at 80 cents each, postpaid. We 
fthall always keep a full supply of the 1905 Shop 
Notes in tough paper covers at fiO cents. The 1906 
edition Is not hound In riotb. 



FOR SALE — 35 ft. steel launch* 12 h. pr, double 
cylinder engine, $60o. Send for photo. Addrese Box 
100, New London* Wis, 



FOR SAT*E — Double cylinder Pierce marine en- 
gine, 4 cycle, fitted with Jump spark, no colI.«( 4 
h. p., $4Q. Address Box 356, N ow London, Wis." 

FOR SALE— 1 screw cutting engine lathe, 9ft* betj* 




WUNDLKIUL 

PHONOGRAPH OFFER 



ir you lave if xou enloy 

If 7011 want to 
m&lE« 7 otiir liomo mot** clkoorfal 
SURE to roAd 
•▼•77 woril of tbtv 



Mr. E^dison says: 

want to see a phonograph in every American home,** 

The phonojrraph ia Hr. Edlson^a (greatest Inrontlon^ aM It ha^ hecome hlP hobby. He hun practically dropped all 
fliianciai in hl« mapy Oilier Inventlona^ putiine' all hla eirortfl tp make ihc phonp^raph the tnouel pi perlec* 

tloij* until to-day Thomaa A. ndlHon has made It poaslblc for every AmerJ can family' to brlnR' Into tbelrown hpnie, 
without paying uh <mc cenU the (Creal In^’enilon ost which he has ftpent many slcepIeBe nights and ihoubaiida of dul- 
acH to perfect. It id bin pride and pleaeure^he wantti you to hear it— be wauiu you to have a pboaoi^Taph. 



NOW IS YOUR OPPORTUNITY! 



GREAT FREE TRIAL OFFER 



While this offerlaals-^Tety rf<«|HmHlhlo perKon can pet on free trial A fJ KNnXK E 1 HSON phonoeraph direct 
from UB to your borne without deposit, without irnArantee from third partiep, wUhont formalJly of auy hind. 

Try It la hoove, plmj th-a atirHiiir wnltXMn, mBivh'aft. eoaCBrt (pin^tre] dlAlneuev, 

boMtviifuJ TiK-Al *iiloH iimi othfvr benatifcl Kdlnmi sold mL'iLdduo nlAyAll ttKiu'. niid If tK«>i 

jpn deixTcAre tu keep (ho Dutlil Bund Jl tuuk At chiC AnpAnBO. Wej charge juu anthlnfl the trifiL 



But Mr. Edison knOw*o you will be gflad 
U> keep his pbDnog:raph^ for you may 
keep It now by Bcndinfi; onl.v a FimaU 
Rum after free trial* balance li\ 
tnonlhly payment b. 



$2 



Jk ‘MONTH ^ i^emilne 

• vv n. E Al. iidMotiGem rhoEkuentph 

UarR^cr installmeois for largfer tnHmmienis>. a 
nlekel to a (lime saved a tiay will buy a ^ermine 
Edison wlihom Interest on payments and at exactly 
the lowest net casii priceii. 



-MrisiC H.\TII CHAHMS TO SOOTHE THE SAT AGE BEAST." Mufiie la an educ'ator and a elvtlls^vr 
a? well as an <viiti:.rtaim:'<r. No maUp woman or child ran Itj^iten to a pKveci of music well romlared without 
ffainhi^f iM>mo Rood from It. 

The Edlijon Fbnnrt^drrTaph brities into your own home the masterpieces of the irreat composers aa well aa 
the latest popular music ami opera Ffems of to-day+ At your dfspoeal you miiy listen to the preat sln^erH, iho 
famoUH bandM or oircheatraSf the world's i^reateat mlnatrels. comLe recltatloiui. aolos, etc.. Waltses. twi nteps.^ 
lancers, gu idrtlT^'S. BOd faitey dances are lUan played hy the EdSsnn phonojijraph. iind Unis muaic inuy ba 
rortiinhed for a flanei' without the expenae of an orchestra. The muaJe lotiil enouj^li fvr larg^e ImlLf, 
npUI^U'DI^D this Wonderful phonojfFHph Is i»ent on free trial, nu money In 
R Ei UC# Ix jiili'unee. Write (it once for free catnIoF? of Edison Phonographs. 

' ^ and free CAtalo^ of I.SflO Ediacn Gold Moulded Becords. Once 

you have tried an Erlison Pbonoj^raph you would not part with U for many times 
the small amount it costs. 

GU5TAVUS BABOON. Manager 

149 Mlchi^sn, Ave.iiBapt. | 26 D« ■ CHlCAGOf 11 * 1 .*. 

Puli' IT potrtsi card, will bricffiou ofleh tuiniitb ritEE naprlement of latest Edlac^i 

* Qojd Hc^ulded Re('i>ir4B. Evtrr Difnar ol an E4|.9nii .rih^nld write ua. 

Wc jiccepi ctd m^chints in exchange for ne^ phonographs. 




DON’T SPECULATE^ ^ 
TARE A CERTAINTY 

Would you be open for nn investment which will yield, with reftsonable nssnrance, 
from 50 to 100 per cent each jearV 

An investment that w’ill enable your surplus earnings to work with you and shorten 
the road to wealth. Xot a get-rkU-qiiick srheine* but ii get* rich -s ure investinent^ that 
is sure as the seasons^ and increases as thej’ roll by, 

Studj' it out for yourself: A rubber plantation in the finest rubber zone in the 

tropics: 200 to 250 trees per acre; two pounds of nibher and upwards to the tree^ worth now 
$1.40 per pound, gold. No spocuUitioii lu that. Paibber is uorth the inoncy^ and we 
have the rubher. 

Our rubber plantation consists of 6,000 acres; enough dcvelopetl to ibsure Its suc- 
cess, making a certainty of an enterprise that is within the reach of any prudent work- 
ing man that can save from $2.50 to $12,50 per month from his earnings. 

The contract protects you in misfortune, sickness or death. 

Send today for our prospectus and further detailed information. 



MONTEZUMA AGENCY 

1107 AsRland Block, - - - Cbicatfo 





I, H. C. GASOLINE ENGINES 

MERITORIOUS FEATURES. 

A number of mcrltorioufi features characterize I. H. C. Gasoline Engines^ and we've put 
them in a booklet, which we would be glad to send you if you ask for it. 

J. H. C. Gasoline Engines arc not only 
safe, but also inexpensive to operate* A 
bright 1 o year old boy can handle an I, H, C, 
engine, because the parts are so few, simple 
and easily controlled that it practically runs 
itself. 

Moreover, I. H. C. engines do not re- 
quire an engineer, there is no danger of an 
explosion, and the operating expenses are 
reduced to a minimum. 

With g given quantity of gasoline, 
L H. C. engines will generate the maxmimn 
efficiency of driving poiiver, 

I. H. C. engines are substantially constructed, have few working parrs, are not liable to get 
out of order and will remain serviceable for many years. 

The diversity of purposes for w'hich these engines can he used makes them available as power 
producera W’herevcr an engine of the same rated capacity Is required. 

Made in the followlpg styles and alicBr-Horiioatal, Stationary or Porfable-6, 8, 1®, 12 
and 15 H. P. Vertical«2, 3 and S H. P. Wrtie for JUastr^ted C^Wog. 

INTERNATIONAL HARVESTER COHPANY OF AMERICA 

(Incorporated). No* 7Q; Monroe St*, CHICAOt), ILL., U. S* A- 










/Vi^uitabie Amas, Present 



Everybody Needs An Accident Case 



rL-lf vea ^ ™ brnEae.orbHJu tu 

K med Sf h Tn ri 7 U ^ ^ ‘‘ S r f H in d 

rcmeaiLs a|hanEj? Ai i iJUn- aiiiJ 



TH B L[/s\ E^l;Ra^:^c Y cash 

n?e ufft" VliRir™ ^ i ' n pf s* fi ( n T - 

niMplL^k fn^ coiiciiu flclBhcrs. Pirsi Aid 

iM.N P’ <- 

;v<. 

Largtf Workshops. Offices. Mills, etc., 

EMEROt^NCY CASE CO* 

„ _ 25 AVf^aver Bull Jmc. iJHc* N V 

or HATCIi i AB'eiila*, JUUU Flalirrm 

Mlllldlng, Ntw V«rk* 



No. 3^5 



Pound Nose 
Burner Plier 



A hjindyttHd fcirtbfi Plumber. Caa 
Fitter. Electrician. Machlnltl. 

Jewdlor, piinl for llitu iibthUt fJitt 

bounty it iiiin no fiinoL 



Strong and Durable 



Convenient In bIz«. and 

oaa b<^ l.■Fl^^i^vl In 
t ht» pnekist. 



lJuaruDieed 



l^ani[j]u 
by miiili 



UTICA 

Tools 



lead in 
QUALITV. 
DESIGN 

AM) 

finish 



Afk y4*iar i|eali*r 
T'r (lu-ra, Taka 
no 5 ub«||tuto. If 
bn bais not (jot them 
writfi nq, tvery tool 
rfDHmntc^d. 

Dnhi 111? Gbruliic bcZT'Ut viri. 



AVrlle fesr Catalog^. 

Ulira firop For£« £ Toel Co* 

73 Getiesec St. VLica. N. V. 



Xm 



. Gift 



■bon Id bp uTotu L 
nnd HtCflnnnDn t.it bri OHl 
tbo KrppLt^'iiti iileiinnrQ 

biJUiB lAnpiiler" fau- 
cet Water motor rnn. 
ta^nu LiU theao fealLirvA. 
A bano«obja uqd tHiwor- 
itil Hrtla bvijritullf’ 
mtitnr which ntnirhon 
to niiv water filUfPt. 
pmfmth or r.brifflrltid. 
>'mI nliarron outlery 
• ii'l od^ed tools, of 
(‘Very d em-rl pt Ion ; will 
rJobn nnd p^iltiib Hlkn'r, 
wHit.). hrnsa or any nie- 
LnJ Biirfltee; will run n 
ttt:Wina itaiH-hine, i^mull 
(fyiiFinio, hotlJi? waxher. 
|[■poJltIJ^ ffiTi or cjthoi 

light tnarbiaery. In- 
dtH[^n^ibliLi uboEit the 
homfr for n dozoii uhpn. 
atnl on n not fall La 
pleniie. II o lri>, hot pnti 
of Lbo nioi*t lllM-ful BOd 
inM0a[ou4i of refent in 
vE'ntionh. ^VOh eueli 
tnotnr wo Inoludo an 
emery wheel., iwn huff. 
IbK nnii pflllfhlnff 
wbLHda.piiilley far p>nm r 
traoKn] ifloian and vc ickr^ 
of nilvor and Kti?i‘| pob 



P.-ien L . coropOiltloim. 

f*Heo complotD, « 4 . 0 a, paLiked tn ntftt WiXideii oiiHe. 



Sd 6 CI ^1 .t“^hJ.uE) *p11h Bt ph 

Get th reo ( HJ iif^ou r f riv udn i nt nrPN 



PiKht. All 

nwhrnth€-y 

io fob rnu imld for yoJri. 

-“ilpBepiiro a "Littlo Wander" motor and 



AOrnotivodPM’riptlvo booklet free liiHin n-nuif 
cr a'riVtil'orf.®? to'"'* ™ 



i^Ht. oml Wo 
tumltttJi'nL-o 



warmer motor CO. 



Flni troll Bldg. , Mew York Cl t/ 



THE WONDER LIGHTING OUTFIT 



For Farm, Shop. Privalo RoBldencn or Hoal Houoe 

An oaiilt of thtit hind; will mnko n moFt web 
cnniD addition to jour iaolatod fiirm bounp 
ootthgo Or muntry rHftideme, in fart 
anvwbore wbctnt an elBciant and relL 
ithlu lnchtljiM oiuctt iw reouirt-d. Our 
re p aim P lei that n ehlM cno 
«OUr(j tilt' flmt to manufue- 
toro com p I ete 1 1 no of Un‘se, 

and wt)ollL-r thorn lit hUrh 
a low urieo that apyono 
_ ^ uninff oiilr n f4-w 

■ lisbti ean InataH 
thi-lrmra onirltHund 
miikn 3 l pay for 
Xbink of it, ou3> J.Jfl 
of n rent ^ per btmr 



fnr ] fl fT . p. j nnip, 

noi4 r^ 

CDHt 

Hirp 3 II bIzos f i»in e tii ILMI. 



” r ■ At thii JNtfcQ yon mo. ruu ton Inmo^- 

^ for leinjootfi. riija iaRfiathaD one-hnlt of what it^wtmld 

11^^10^ eon.tnm|ea. mannivie- 



Vv e luFulnli ibis generator impar-* 
'■ nplei 

a dOQDEKiejon with generator. Thu 



S 5 ^ ' f Vi'iTo “ i ™ ^ 



eljfhi. Ic-BH than on^"’' 

eirn weigh. 'J’he 



nperuiing 

M rin derail t tit ia tho oinat eotupEiol and w»-j 
^v' out H L b of onm'aporirlLnH 

eV^im'oS'iinTi h ttlmtibat 

^ .L I™ ’ . ®umeihliiB tnat anj'iriiiM ran I'.no-rain Vjhi 

hi^HaijIri^L A IltLio engine of tUlH kind will bjiw Kiare w^J^ 

th»<i two tuHo will ai+w in a mo nib. At S oSt of^ j,i!S 
^an t^vii 4.0|lt!| for fu.«l It i^ill pump KlUl UlhMonH of WltPr T* 

«'t*riTOr Mirt rSlroTr 



IH the use of doing by h^tid wW S 



fit of Glia kind wmiW d«fnu by hrtnd what k jUtloon . 

a “5 5 u-< ¥ 1 ." 



fcf frM “ power nod 

OTor OUT rntft' 



n«btlng ootm until foi hkVn mraS r; 
than s on are Bpendine for n inior on.^ *L™1 



formation* 



innnpy 

W,n..d‘ «o*Ptat« i,. 



R. MI. CORNWELI, CO. 



AiiSt c c .*. 1 1 






